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SECTION 1
INTRODUCTION

This groundwater monitoring report was prepared for underground storage tank (UST)
Site 2296, located at Marine Corps Base (MCB) Camp Pendleton, California. Parsons
prepared the report for the United States (U.S.) Navy.

The groundwater monitoring work conducted at the site, as well as the associated
reporting activities, are performed for the U.S. Navy, Naval Facilities Engineering
Service Center (NFESC) on behalf of the Naval Facilities Engineering Command,
Southwest Division (SWDIV) under contract number N47408-98-C-7500. The report is
prepared in accordance with direction from the U.S. Navy and with recommendations
from the California Regional Water Quality Control Board (RWQCB), San Diego
Region. In addition, the groundwater monitoring is performed in accordance with the
County of San Diego Site Assessment and Mitigation (SAM) Manual (County of San
Diego, 2002).

This introduction (Section 1) contains project and site background information.
Section 2 contains sampling and analysis protocol and procedures. Section 3 summarizes
sampling results. Section 4 contains conclusions and recommendations. Section 5
contains references cited. Appendix A provides historical groundwater elevation and
analytical data. Appendix B contains groundwater sampling sheets and waste manifest
forms. Appendix C contains laboratory analytical results from the latest sampling event.
Appendix D contains RWQCB meeting notes from February 10, 2005.

1.1  SCOPE OF WORK

Groundwater monitoring is a component of the scope of work from the U.S. Navy for
the assessment and remediation of hydrocarbon-impacted soil and groundwater at the
Building 2296 maintenance facility. This monitoring includes measurements of
groundwater levels and the collection and analysis of groundwater samples. In addition,
this report discusses the impact on groundwater concentrations from the biosparging (BS)
system that commenced operation in March 2001.

The groundwater samples are analyzed for total petroleum hydrocarbons as diesel
(TPH-D). Analysis for total petroleum hydrocarbons as motor oil (TPH-M) was
discontinued in -July 1999 because detected concentrations were at trace levels
consistently below TPH-D concentrations. Samples collected this monitoring event were
also tested for the presence of semi-volatile organic compounds (SVOC), in accordance
with a request by the RWQCB. Analysis for benzene, toluene, ethylbenzene, and total
xylenes (BTEX) was discontinued in April 2000 because concentrations were at trace
levels. Samples collected in October 2000 and from MW2296-4 in October 2001 were
also tested for the presence of methyl tert-butyl ether (MTBE), other oxygenates, and the
degradation product tertiary butyl alcohol (TBA) to meet updated requirements of
RWQCB for site closure; none were detected, and analysis for these compounds has been
discontinued.
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1.2  SITE BACKGROUND

MCB Camp Pendleton is located on the coast of northern San Diego County,
California, and covers approximately 125,000 acres (Figure 1-1). Site 2296 is located in
the southeast portion of MCB Camp Pendleton, near the intersection of “C” Avenue and
8th Street, and about 700 ft southeast of Vandegrift Boulevard (Figure 1-2). Building
2296 is an active maintenance facility. The former 1,000-gallon, single-walled concrete,
diesel UST, was located approximately 20 feet from the northern side of the maintenance
buildings. The UST was removed in July 1994. Figure 1-3 presents a detailed site
layout.

1.3  PREVIOUS INVESTIGATIONS

In 1994, soil investigations of the site were initiated. In 1995, Brown and Caldwell
collected groundwater samples for laboratory analyses. These investigations indicated
that (1) petroleum hydrocarbons had been released from the underground storage tank
and/or associated piping and (2) soil and groundwater had been impacted.

In 1997 subsequent investigations further delineated the nature and extent of
contamination at the site:

e TPH-D was present in both the soil and the groundwater.

e BTEX compounds toluene, ethylbenzene, and total xylenes were present in the
soil.

e Toluene and xylenes were present in the groundwater.

1.4 GEOLOGY AND HYDROGEOLOGY

Site 2296 is located on a terrace above the Santa Margarita River bed. The site is
underlain by Quaternary alluvial deposits of the Santa Margarita River. The shallow soils
consist of silt with varying amounts of fine sand. The backfill in the cavity of the former
UST 2296 extends to a depth of approximately seven feet below ground surface (bgs).
Figure 1-4 presents a geologic cross-section that also illustrates the historical minimum
and maximum groundwater levels and approximate extent of soil contamination in
October 1997 and November 2000. The cross-section location is shown on Figure 1-3.

The groundwater beneath the site flows primarily to the southwest but the flow
direction has shown variability over time, ranging from northwest to southeast. The
hydraulic gradient beneath the site is relatively flat, ranging from 0.002 to 0.01. Pump
tests conducted in one of the monitoring wells indicate that the hydraulic conductivity at
the site may range from approximately 1.4 x 10 to 9.4 x 10 centimeters per second
(OHM Remediation Services Corp. (OHM), 1998). The nearest groundwater production
wells are 10S/52-13R2, located 3,000 feet up-gradient, and 10S/5W-23J1, located 4,200
feet downgradient. Calculations of capture zones indicate that Site 2296 is approximately
1,700 feet away from the edge of the 10S/5W-23J1 capture zone.

1.5  CLEANUP GOALS

The groundwater cleanup goals are identified in Table 1-1 and correspond to drinking
water Maximum Contaminant Levels (MCLs) for BTEX compounds and MTBE and
secondary MCLs for TPH-D. Cleanup goals were developed for soils based on a dual
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standard of leachable concentrations and soil concentrations. Cleanup goals were
detailed in the Final Remediation Work Plan for Underground Storage Tank Site 2296
(Parsons, 2000a) and modified for MTBE in groundwater according to the response to
RWQCB comments (Parsons, 2000b).

1.6 BIOSPARGING SYSTEM

A BS system was installed at Site 2296 in accordance with the Remediation Work
Plan (Parsons, 2000a), as approved by the RWQCB in a meeting on July 20, 2000. Five
BS wells (BSW2296-1 through BSW2296-5) and two nested BS monitoring points
(BSMPs) (BSMP2296-1 and BSMP2296-2) were installed. The system commenced
operation on March 28, 2001. A letter report containing installation and startup results
was submitted at a later date to the RWQCB on August 8, 2001 (Parsons, 2001a). The
RWQCB responded with comments on April 30, 2002. After submittal of a response
dated June 25, 2002, the RWQCB responded on August 6, 2002, that they had no
additional comments at this time. The Remediation Verification Sampling Work Plan
(Parsons, 2002) was submitted to the RWQCB on October 29, 2002.

During a meeting on February 10, 2005, the RWQCB agreed to shutdown the BS
system for one year to see if TPH concentrations stabilize (see Appendix D). The system
remained shutoff as of March 17, 2005.

1.7  VERFICATION SAMPLING

During February 2003, Parsons conducted remediation verification sampling at Site
2296, in accordance with the Remediation Verification Sampling Work Plan submitted in
October 30, 2002 (Parsons, 2002) and approved by the RWQCB. The remediation
verification sampling proceeded on the basis that the BS system that commenced
operation in March 2001 had operated almost two years, and respiration tests conducted
during 2002 indicated a low oxygen utilization rate.

The February 2003 confirmation soil sampling locations and results are illustrated on
Figure 1-3. The results are also detailed in Table 1-2 (shown in bold) and are listed next
to historical results collected at similar locations and depths for comparison. The
estimated volume of soil containing petroleum hydrocarbon waste remaining in situ
based on the latest 2003 soil sampling results is approximately 67 cubic yards, assuming
contamination remains within a 15 by 40 foot area within the street at a depth of 9 to 12
feet bgs.

The 2003 soil boring TPH-D results were generally lower than the historical borings
collected prior to BS. Average historical concentrations were calculated and compared to
the 2003 soil confirmation results, as shown in Table 1-3. The average reduction in soil
TPH-D concentrations near the capillary fringe ranged between 21% and 99% after the
two years of BS operation. This apparent variance in removal may be due in part to the
discrete nature of soil sampling, and hence an average reduction was calculated for the
site. The average reduction in soil TPH-D concentrations for the entire site was 48%.

Soil concentrations of BTEX, MTBE, and other oxygenates were analyzed at four
locations. BTEX, MTBE, and other oxygenate results were non-detect in all soil samples
for each of these compounds. Synthetic Precipitation Leaching Procedure (SPLP)
leachate results were analyzed at SB2296-2. TPH-D was detected in the leachate at 51
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milligrams per liter (mg/L). No BTEX, MTBE, or other oxygenates were detected in
these samples.

Based on the soil sampling results, it was recommended to continue biosparging
through the two BSWs located in the street where residual soil contamination was
identified. Based on the need to operate two BSWs rather than five, a smaller 0.75 horse-
power (HP) blower was relocated (from Site 53435) to the site, and began operation in
November 2003.

The system was again shutoff as of March 17, 2005, to begin a one-year verification
monitoring event to see if TPH concentrations stabilize with the BS system off.

Site 2296
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Table 1-1

Final Cleanup Goals
MCB Camp Pendleton, California

Constituent Soil Groundwater MCL
Benzene SPLP = ND; Total = 0.1 mg/kg 1 ug/L
Toluene SPLP = ND; Total = 15 mg/kg 150 pg/L

Ethylbenzene SPLP = ND; Total = 68 mg/kg 680 ng/L

Total Xylenes SPLP = ND; Total = 175 mg/kg 1,750 pg/L
MTBE -- 13 pg/L
TPH-D SPLP = ND (<100 pg/L) 100 pg/L

Soil cleanup goals assume soil attenuation factor of 100 and undetectable levels of
leachable contamination.

MCL for TPH-D is a secondary MCL.

SPLP = Synthetic Precipitation Leaching Procedure.

ND = non-detect.

Notes:
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Table 1-2

Hydrocarbons in Soil at Site 2296
MCB Camp Pendleton, California

Soil SPLP
Ethyl- Total | MTBE, Ethyl- Total [MTBE,
s b Sample Depth | Moisture] Diesel |Benzene|benzene|Toluene| Xylenes| Other | TBA | Diesel [Benzene|benzene|Toluene|Xylenes| Other | TBA
ample 8020; 8020; 8020; 8020; 8020; 8020; 8020; | 8020;
Date D2216 |M8015E 8260 8260 8260 8260 8260 | 8260 |MB8O15E 8260 8260 8260 8260 8260 | 8260
ft bgs % mg/kg pna/kg pna/kg pna/kg pa/kg | pag/kg | pal/kg mg/L pa/L pg/L pg/L pg/L pa/L | pg/L
Cleanup Goal _ - - - 100 15,000 | 68,000 | 175,000 - - ND ND ND ND ND - -
B4 6/26/95 6 -- <10 - - - -- -- -- -- -- - - -- - --
B4 6/26/95 | 7.5 -- <10 - - - -- -- -- -- -- - - -- - --
SB2296-1 2/19/03 10 21.7 6.1J - - - -- -- -- -- -- - - -- - --
B4 6/26/95 12 - 1,000 <1 <1 <1 <1.3 - - - - -- -- - -- -
B4 6/26/95 15 -- <10 - - - -- -- -- -- -- - - -- - --
B4 6/26/95 | 20 -- <10 - - - -- -- -- -- -- - - -- - --
B4 6/26/95 [ 25 -- <10 - - - -- -- -- -- -- - - - - -
RB1-027 2/26/97 8 -- <12 - - -- - - - - - -- - -- -- --
SB2296-2 2/19/03 10 20.2 1,000 <130 <130 <130 <260 <630 | <2,500 51 <1 <1 <1 <2 <5 <20
RB1-029 2/26/97 12 -- 315 <13 59 91 725 - - <0.5 <0.5 <0.5 <0.5 <15 - --
BSW2296-1 |11/17/00| 12 20 2,200 3J 54J 6J 880J -- -- -- -- - - -- - --
RB1-030 2/26/97 17 -- <13 - - - -- -- -- -- -- - - -- - --
SB2296-3 2/19/03 5 - - - - - -- -- -- -- - -- - -- - --
RB2-023 2/26/97 8 -- <12 - - -- - - - - - -- - -- -- --
RB2-025 2/26/97 12 -- 1,100 <13 20 45 365 -- -- 0.8 <0.5 <0.5 <0.5 <15 -- -
RB2-026 2/26/97 17 -- <13 - - -- - - - - - -- - -- - --
BSW2296-2 | 11/1//00| 12 20 3,200 <62 70 23] 14389J - - - - - - -- - --
SB2296-4 2/19/03 10 21.1 640 <130 <130 <130 <260 <630 | <2,500 - - - - - - -
SB2296-5 2/19/03 10 21.5 73 <1.3 <1.3 <1.3 <2.6 <6.4 <25 - - - - - - -
B1 6/21/95 12 -- 190 <0.1 <0.1 <0.1 <0.1 -- -- -- -- - - -- - --
B2 6/21/95 12 -- 480 <0.5 <0.5 <0.5 <0.15 -- -- -- -- - - -- - --
BSMP2296-2 | 11/3/00 12 22.5 268 <6.5 0.3J 0.5 3J -- -- -- -- - - -- - --
BSW2296-3 | 11/3/00 12 22.8 568 <6.5 5J 0.4 48] -- -- -- -- - - -- - --
B3 6/21/95 10 -- 530 <0.1 <0.1 <0.1 <0.1 -- -- -- -- -- -- -- -- --
SB2296-6 2/19/03 10 21.5 53 <1.3 <1.3 <1.3 <2.6 <6.4 <25 -- -- - - -- - --
B3 6/21/95 12 -- 360 <0.1 <0.1 <0.1 <0.1 -- -- -- -- - - -- - --
B3 6/21/95 15 -- 31 <0.1 <0.1 <0.1 <0.1 -- -- -- -- - - -- - --
B3 6/21/95 [ 20 -- <10 - - - -- -- -- -- -- - - -- - --
Bold = Recent soil confirmation sampling results MTBE, Other = methyl tert-butyl ether, and other oxygenated compounds
TBA = tertiary butyl alcohol
2296.XLS, soail 7/19/2005




Table 1-3

Average TPH-D Removal from Biosparging Site 2296
MCB Camp Pendleton

Sample (Groundwater| Height | Avg. Moisture (%) | Avg. TPH-D Conc. (mg/kg) | % TPH-D
Sample | Depth Depth Above | Before After Before After Reduction?
(ft bgs) (ft bgs) GW (ft)| System | System System System
SB2296-1 10 10.5 0.5 NS 21.7 1,000 6.1 99%
SB2296-2 10 10.5 0.5 20 20.2 1,258 1,000 21%
SB2296-5 10 10.5 0.5 23 215 452 73 84%
SB2296-6 10 10.5 0.5 NS 215 445 53 88%
Site 2296 10 11 0.5 22 21.2 685 354 48%
ft bgs = feet below ground surface
GW = groundwater
NS = not sampled
After two years of system operation from March 2001 through Feb. 2003
Site 2296
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SECTION 2

FIELD ACTIVITIES AND PROCEDURES

This section describes the field activities conducted during this monitoring event and
the procedures used to conduct these activities. The activities described include (1)
measurement of groundwater levels, (2) collection of groundwater samples for chemical
analyses, (3) collecting quality assurance/quality control groundwater samples, (4) BS
system operation and maintenance (O&M), and (5) measurement of soil gas
concentrations for monitoring the BS performance within the vadose zone. Also included
is a discussion on the management of investigation-derived waste.

21 GROUNDWATER LEVEL MEASUREMENTS

On April 14, 2005, prior to the collection of groundwater samples, groundwater levels
were measured in six monitoring wells (MW2296-1 through MW2296-6) at the site.

The static depth to groundwater from the top of each well casing was measured to the
nearest 0.01 foot using an electric water level probe. The depth to groundwater was
converted to groundwater elevation using the surveyed top-of-casing elevation for each
well.

2.2 GROUNDWATER PURGING AND SAMPLING

Five site monitoring wells (MW2296-1 through MW2296-3 and MW2296-5 and
MW2296-6) were purged and sampled on April 15, 2005. MW2296-4 was not sampled,
in accordance with the groundwater monitoring schedule contained in the Remediation
Verification Sampling Report (Parsons, 2003). MW2296-1 also will no longer require
sampling, in accordance with the annual monitoring schedule contained in the
Remediation Verification Sampling Report.

Prior to the collection of a groundwater sample, each well was purged using a
Grundfos® Redi-Flo 11° pump with high density polyethylene (HDPE)-type tubing, set at
a flow rate of approximately 2 gallons per minute (gpm) or less. For purging, the volume
of water contained within the well casing at the time of purging was calculated, and at
least three times the calculated volume was removed from the well. Water quality
parameters (pH, temperature, specific conductivity, and turbidity) were measured at
regular intervals using a direct-reading meter. Dissolved oxygen (DO) concentrations
and the oxygen reduction potential (ORP) were measured using a YSI 6820 instrument
with a flow-through cell. The well was considered sufficiently purged when consecutive
measurements of pH, temperature, and specific conductivity varied by less than 10
percent, and a minimum of three well casing volumes were removed. If a monitoring
well was evacuated to a dry state during purging, the monitoring well was allowed to
recharge, and the sample was collected as soon as sufficient water was present in the
monitoring well to obtain the necessary sample quantity.

For the collection of samples to be analyzed for nonvolatile compounds, the pump
discharge was reduced to a minimal continuous flow, and the samples were collected
directly into the appropriate sample containers. Samples to be analyzed for volatile
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compounds were collected by lowering a new disposable polyethylene bailer into each
well and carefully pouring the water down the inner walls of the sample bottle to
minimize aeration of the sample.

In general, the groundwater samples were analyzed for the following specific
compounds:

e TPH-D using U.S. Environmental Protection Agency (EPA) Method 8015
Modified,;

e SVOC using EPA Method 8270C; and

e Geochemical parameters including sulfate and nitrate using EPA Method 300.0;
ferrous iron (Fe(I1)) using EPA Method 3500DFE; alkalinity using EPA Method
310.1; and methane using RSK175.

Types of containers and volumes collected are noted on the groundwater sampling
data sheets (Appendix B).

23  QUALITY ASSURANCE AND QUALITY CONTROL

Groundwater samples were collected and preserved in accordance with both EPA and
California Leaking Underground Fuel Tank (LUFT) protocols. The samples were
delivered under a chain-of-custody in a cooler with ice to a state-certified laboratory.

Three types of quality-control (QC) samples were used to assess the adequacy of
sampling, decontamination, and transportation procedures. Multiple sites are sampled
during a given monitoring event; therefore, QC samples are collected appropriate to the
defined need of the monitoring event, but not necessarily collected at every designated
site.

e A trip blank sample was transported with each cooler and analyzed by Method
8260B. The trip blanks were used to determine whether cross-contamination of
volatile organic compounds occurred during transportation to the laboratory.

e An equipment blank sample was collected during the monitoring event by running
distilled water over the decontaminated pump. This sample was analyzed by
Method 8015M to verify that the sampling equipment was free of organic
contaminants.

e Field duplicate samples were collected at the rate of one for every ten primary
samples and sent to the laboratory “blind.”

24  BIOSPARGING SYSTEM OPERATION AND MAINTENANCE

BS system O&M was performed in accordance with the O&M Manual (Parsons,
2001b) and the Remediation Verification Sampling Report (Parsons, 2003). Based on
field observation at BSMP-2 where elevated oxygen concentrations have been
maintained, BSWs-3, -4, and -5 were closed on November 6, 2002 in order to maximize
air injection to BSWs-1 and -2. In February 2003, the system was cycled off to allow for
site equilibrium prior to verification sampling and the blower was disconnected and
relocated to another site (Site 1131). In June 2003, a smaller blower (from Site 53435)
was delivered to the site. In November 2003, the system was repaired and operation
began with air injection into BSWs-1 and -2.
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2.5 SOIL GAS SAMPLING

Soil gas sampling from selected monitoring wells began in March 2001 prior to startup
of the BS system, and has been performed periodically as needed to evaluate the effect of
BS on the vadose zone. Soil gas samples were collected in a Tedlar bag using a vacuum
pump. Soil gas concentrations of oxygen (O) and carbon dioxide (CO;) are measured
using either a Gastech GT408 meter or a Landfill Gas Analyzer GA-90, which is able to
measure CO, concentrations above 5%. Total volatile hydrocarbons (TVH) are
periodically measured using a MiniRae photo-ionization detector (PID).

26  WASTE MANAGEMENT

During monitoring activities, groundwater was purged into a truck-mounted
polyethylene tank and transported to Crosby and Overton for treatment and disposal
under a nonhazardous-waste manifest. A copy of the manifest is presented in Appendix
B.
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SECTION 3

RESULTS

This section presents the results of field activities conducted at the site, including
groundwater level measurements and laboratory analyses of groundwater samples
collected during this monitoring event. All work was conducted in accordance with the
Site 2296 Remediation Work Plan (Parsons, 2000a), the sampling plan updated in the
installation and startup letter report (Parsons, 2001a), and the O&M Manual (Parsons,
2001b).

3.1 GROUNDWATER ELEVATIONS

Due to winter rains, groundwater levels increased in all wells measured this
monitoring event in comparison to the last monitoring event. The wells showed an
average increase of 2.71 feet, with a maximum increase of 3.2 feet in MW2296-4. Table
3-1 presents a summary of groundwater elevations measured since 1997. Historical
groundwater elevations are provided in Appendix A. Figure 3-1 shows a hydrograph of
the groundwater elevation data collected to date.

The hydraulic gradient calculated for this site was 0.003 southwest, which is
consistent with previous events. The hydraulic gradient and flow direction are illustrated
on Figure 3-2. In the last three years of groundwater monitoring, the flow direction has
typically varied from southwest to west.

3.2  ANALYTICAL RESULTS

A summary of petroleum hydrocarbon concentrations detected in site groundwater
since July 1998 is presented in Table 3-2. Historical data are provided in Appendix A.

3.2.1 Data Quality Assessment

Five primary samples were collected during this monitoring event and submitted to the
laboratory for TPH-D analysis. One sample (MW2296-5) was also analyzed for SVOC.
TPH-D was detected in the equipment blank EB-01-0405 (0.014 mg/L) and non-detect in
the method blank resulting in the qualification as non-detect of TPH-D reported in
MW2296-2 (0.033 mg/L). TPH-D and SVOC surrogate recoveries were acceptable for
all site, method blank and QC samples. Laboratory control standard/laboratory control
standard duplicate (LCS/LCSD) results indicate acceptable precision and accuracy of the
SVOC and TPH-D methods. Based on the review of the laboratory reports and quality
assurance (QA)/QC analyses, the data were deemed acceptable and usable as reported.
TPH-D was SVOC target compounds were not detected in the method blank. Collected
samples were properly preserved and shipped to the laboratory at a temperature of
approximately 3 °C. Laboratory reports are provided in Appendix C.
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3.2.2 Groundwater Contaminants

TPH-D was detected above the cleanup goal of 0.1 mg/L in one well, MW2296-5 (3.7
mg/L). This concentration is generally consistent with recent sampling events. The
concentrations of TPH-D in MW2296-5 had steadily decreased since October 2002, until
this sampling period in which the concentration increased slightly.

One of the wells (MW2296-5) was analyzed for the presence of SVOCs. None were
detected.

Figure 3-3 shows the concentration trend of TPH-D detected in well MW2296-5
versus groundwater elevation over time. Figure 3-4 shows the locations and results of
samples collected and analyzed during this monitoring event. Historical plume extents
are shown on Figure A-1 in Appendix A.

3.2.3 Geochemical Indicators

Biodegradation causes measurable changes in groundwater chemistry. Specifically,
concentrations of petroleum hydrocarbons, dissolved oxygen (DO), nitrate, Fe(ll),
sulfate, and methane in groundwater change both temporally and spatially as
biodegradation proceeds. Petroleum hydrocarbons readily serve as electron donors in
both aerobic and anaerobic biodegradation processes. Electron acceptors include (in
order of decreasing preference) DO, nitrate, ferric iron (Fe[lll]), sulfate, and CO,.
Electron acceptors and donors are depleted during biodegradation processes. Byproducts
of biodegradation include CO,, water, nitrogen gas, Fe(ll), hydrogen sulfide, and
methane. Alkalinity also increases as CO; is produced.

One purpose of biosparging is to inject oxygen to increase groundwater DO
concentrations and hence facilitate removal of petroleum hydrocarbons. DO is utilized
for aerobic degradation of dissolved-phase petroleum hydrocarbons, and is most effective
when DO concentration are maintained above 2 mg/L (USEPA, 2004). DO data
collected since startup of the BS is listed in Table 3-3. DO concentrations have been
occasionally observed above 2 mg/L. In general, this indicates that the BS system has
had some but limited effectiveness in oxygenating groundwater at the site.

Additional geochemical data collected during the April 2005 groundwater monitoring
event are summarized in Table 3-4. The following geochemical evaluation is primarily
based on the most recently collected data (April 2005) as representative of current
conditions.

During groundwater purging, field measurements of DO ranged between 0.1 mg/L and
0.79 mg/L, which generally indicate that site groundwater is anaerobic.

ORP is a measure of the relative tendency of a solution to accept or transfer electrons.
The ORP potential of a groundwater system depends on (and may in turn control) which
electron acceptors are being reduced by microorganisms during BTEX oxidation. Low
ORP measured in the areas of contamination provide a general indication that
biodegradation is occurring.  The ORP of groundwater measured in the field during
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groundwater purging ranged from -28.7 millivolts (mV) to -110.2 mV, thus indicating
strongly reducing conditions.

Nitrate concentrations at the site ranged from 1.4 mg/L to 6.7 mg/L. The lowest
nitrate concentrations measured was in MW2296-5, the only well with a history of the
presence of fuel hydrocarbon. This suggests that denitrification may have occurred or is
occurring within the plume.

Sulfate concentrations measured in site samples ranged from 75 mg/L to 650 mg/L.
The decreased sulfate concentration within the plume relative to background
concentrations indicates that sulfate reduction may be occurring within the plume.

When Fe(lll) is used as an electron acceptor during the anaerobic biodegradation of
organic carbon, it is reduced to Fe(ll), which is soluble in water. Higher Fe(ll)
concentrations inside the contaminant plume versus background Fe(ll) concentrations can
be used as an indicator that anaerobic degradation of organic carbon has occurred or is
occurring via Fe(l1l) reduction. Fe(ll) concentrations measured during this monitoring
event ranged from non-detect (<0.05 mg/L) to 0.1 mg/L. The concentrations measured
during this monitoring round are uniformly low and do not suggest that iron reduction is
occurring.

Methane can be a strong indicator of biodegradation. The preferred biodegradation
pathways discussed above produce acetate as an intermediate product and CO; as a final
product of TPH-D and BTEX degradation. When oxygen and other electron acceptor
levels are depleted, methanogenic bacteria begin to convert CO, to methane. Because
methane is not present in fuel, the presence of methane above background concentrations
in fuel-contaminated groundwater is indicative of microbial degradation of fuel
hydrocarbons. Thus, an elevated methane concentration is an excellent indicator of
microbial degradation. At Site 2296, detected methane concentrations ranged from 5.6
micrograms per liter (ug/L) to 2,000 pg/L, with the highest concentration corresponding
to MW2296-5. The presence of elevated methane within the plume area strongly
indicates that biodegradation of fuel hydrocarbons via methanogenesis is occurring.

In summary, the depletion of electron acceptors (nitrate and sulfate), elevated
concentrations of metabolic byproducts (methane), and low redox potential within the
plume strongly indicate groundwater conditions in which biodegradation of fuel
hydrocarbons is occurring.

3.3 EXPLOSION HAZARD MONITORING

The well boxes, sewer manholes, and storm drain at the site were monitored for
potential explosion hazards. On March 31, 2005, a lower explosive level (LEL) meter
was used at the sewer manholes and the measurements were 0.0%. Therefore, there is no
explosion hazard present at the site.

3.4  SOIL GAS DATA

Soil gas monitoring data collected from the vadose zone of the BSMPs are
summarized in Table 3-5. Initially the O, concentration in BSMP-1 was depleted (<1%)
and near depletion (6.9%) at BSMP-2. The O, concentrations have remained elevated

3-3
Site 2296
Groundwater and Biosparging Monitoring Report
07/19/05 April 2005



(near saturated oxygen conditions) during system operation. During respiration testing
(once the BS system was turned off and during the off-cycle mode) oxygen levels at
BSMP-1 slowly taper off to depletion. At BSMP-2, during the off period in April/May
2001, the oxygen concentration decreased to 15% after 12 days, but in March/April 2002
only to 17% after 2 months. In March 2005, after two weeks of respiration testing,
oxygen concentrations at BSMP -1-5 and BSMP-1-8.5 remained elevated (greater than
19%). This suggested that little contamination remained in the subsurface soils in this
area.

Oxygen utilization rates are determined from oxygen data obtained during in situ
respiration testing. The rates are calculated as the zero order relationship between
percent oxygen and time. Typically, a rapid linear decrease in oxygen is observed,
followed by a lag period once oxygen concentrations drop below approximately 5%
(Leeson et al., 1997). Figures 3-5 and 3-6 illustrate oxygen utilization versus time, as
measured in selected BSMP-1-5 and BSMP-2-5.5, respectively, during respiration
testing.

Oxygen utilization rates measured at Site 2296 have steadily decreased. The oxygen
utilization rate measured in BSMP-1-5 was 0.64 %/day in April 2001, decreased to 0.30
%/day in 2002, to 0.04%/day in March/April 2004, and slightly increased to 0.11%/day
in March 2005. The oxygen utilization rate measured in BSMP-2-5.5 was 0.31 %/day in
2001, and decreased to 0.03%/day by April/May 2002. Due to the decrease in BSMP-2-
5.5, O, was not monitored during 2003-2004. Essentially, oxygen is no longer being
utilized within the vadose zone at this site.
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Table 3-1

Summary of Groundwater Elevation Data at Site 2296
MCB Camp Pendleton, California

Well Head Depthto | Groundwater
Well Date Elevation Water Elevation
(feet above MSL) (feet) (fest above MSL)

MW-1 3/18/1997 63.63 6.40 §7.23
MW-1 6/17/1997 7.79 565.84
MW-1 10/27/1997 10.68 52.95
MW-1 2/4/1998 9.06 54 57
MW-1 4/6/1998 6.43 57.20
MW-1 7/20/1998 7.16 56.47
MW-1 10/21/1998 8.55 55.08
MwW-1 1/25/1999 7.52 56.11
MW-1 5/13/1999 7.31 56.32
MWwW-1 7/19/1999 8.27 55.36
MW-1 10/4/1999 9.62 54.11
MW-1 1/25/2000 10.62 53.01
MW-1 4/3/2000 8.95 54.68
MW-1 7/23/2000 9.42 54.21
MW-1 10/15/2000 10.37 53.26
MW-1 2/7/2001 9.06 54.57
MW-1 4/27/2001 7.06 56.57
MW-1 10/10/2001 9.20 65.02
MW-1 4/24/2002 7.75 5£5.88
MW-1 10/15/2002 10.45 53.18
MW-1 10/10/2003 7.91 66.72
MW-1 3/29/2004 6.45 57.18
MW-1 10/21/2004 8.62 6511
MW-1 4/14/2005 5.65 57.98
MW-2 3/18/1997 64.22 712 57.10
MwW-2 6/17/1997 8.72 55.50
MW-2 10/28/1997 11.46 52.76
Mw-2 2/4/1998 9.32 54.9

MW-2 4/6/1998 6.98 §7.24
MW-2 7/20/1998 8.05 56.17
MW-2 10/21/1998 9.55 54.67
MW-2 1/25/1999 8.12 56.10
MW-2 5/13/1999 7.96 56.26
MW-2 7/19/1999 9.08 56.14
MwW-2 10/4/1999 10.42 53.80
MWwW-2 1/25/2000 11.11 63.11
MW-2 4/3/2000 9.28 54,94
MW-2 7/23/2000 9.89 64.33
MW-2 10/15/2000 11.17 63.05
MW-2 2/7/2001 9.30 54.92
MW-2 4/27/2001 7.61 56.61
MW-2 10/10/2001 10.32 83.70
MW-2 4/24/2002 8.49 55.73
MwW-2 - 10/15/2002 11.21 63.01
MW-2 10/10/2003 8.75 55.47
Mw-2 3/29/2004 7.30 56.92
MW-2 10/21/2004 9.23 54.99
MW-2 4/14/2005 6.62 57.60
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Table 3-1

Summary of Groundwater Elevation Data at Site 2296
MCB Camp Pendleton, California

: Well Head Depth to Groundwater
Well Date Elevation Water Elevation
(feet above MSL) (feet) | (feet above MSL)

MW-3 3/19/1997 64.02 6.95 57.07
MW-3 6/18/1997 8.36 55.66
MW-3 10/27/1997 11.21 52.81
MwW-3 2/4/1998 9.65 54.37
MW-3 4/6/1998 7.01 57.01
MW-3 7/20/1998 7.76 56.26
MW-3 10/21/1998 9.23 54.79
MW-3 1/25/1999 8.21 55.81
MW-3 5/13/1999 7.91 56.11
MW-3 7/19/1999 8.95 55.07
MW-3 10/4/1999 10.20 53.82
MW-3 1/25/2000 11.25 52.77
MW-3 4/3/2000 9.58 54.44
MwW-3 7/23/2000 10.91 53.11
MW-3 10/15/2000 11.04 52.98
MW-3 2/7/2001 9.73 54.29
MW-3 4/27/2001 7.74 56.28
MW-3 10/10/2001 9.90 54.12
MW-3 4/24/2002 8.45 5557
MW-3 10/15/2002 11.07 52.95
MW-3 10/10/2003 8.55 55.47
MW-3 3/29/2004 7.03 56.99
MW-3 10/21/2004 9.22 54.80
MWw-3 4/14/2005 6.27 57.75
MW-4 10/27/1997 63.84 10.78 53.06
MW-4 2/4/1998 9.49 54.35
MW-4 4/6/1998 6.77 57.07
MW-4 7/20/1998 7.45 56.39
MwW-4 10/21/1998 8.83 55.01
MW-4 1/25/1999 NM NM

MW-4 5/13/1999 NM NM

MW-4 7/19/1999 NM NM

MW-4 10/4/1999 NM NM

MW-4 1/25/2000 NM NM

MW-4 4/3/2000 NM NM

MW-4 7/23/2000 NM NM

MW-4 10/15/2000 NM NM

MW-4 2/7/2001 NM NM

MW-4 4/27/2001 NM NM

MW-4 10/10/2001 NM NM

MW-4 4/24/2002 8.63 565.21
MW-4 10/15/2002 11.11 62.73
MW-4 10/10/2003 8.55 55.29
Mw-4 3/29/2004 712 56.72
MW-4 10/21/2004 9.37 54.47
Mw-4 4/14/2005 6.17 57.67
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Table 3-1

Summary of Groundwater Elevation Data at Site 2296
MCB Camp Pendleton, California

Well Head Depthto | Groundwater
Well Date Elevation Water Elevation
(feet above MSL) (feet) (feet above MSL)
MW-5 10/27/1997 64.10 11.18 52.92
MW-5 2/4/1998 9.28 54.82
MW-5 4/6/1998 6.84 57.26
MW-5 7/20/1998 7.80 56.30
MW-5 10/21/1998 9.25 54.85
MW-5 1/25/1999 8.00 56.10
MW-5 5/13/1999 7.82 56.28
MW-5 7/19/1999 8.85 65.25
MW-5 10/4/1999 10.19 53.91
MW-5 1/25/2000 11.07 53.03
MW-5 4/3/2000 9.34 54.76
MW-5 7/23/2000 9.69 54.41
MW-5 10/15/2000 11.00 53.10
MW-5 2/7/2001 9.41 54.69
MW-5 4/27/2001 7.55 56.55
MW-5 10/10/2001 9.86 54.24
MW-5 4/24/2002 8.34 55.76
MW-5 10/15/2002 11.04 53.06
MW-5. 10/10/2003 8657 55.53
MW-5 3/29/2004 7.09 57.01
MW-5 10/21/2004 8.47 55.63
MW-5 4/14/2005 6.35 57.75
MW-6 10/27/1997 64.07 11.37 527
MW-6 2/4/1998 9.13 54,94
MW-6 4/6/1998 6.83 57.24
MW-6 7/20/1998 8.05 56.02
MW-6 10/21/1998 9.60 54.47
MW-6 1/25/1999 8.17 55.90
. MW-6 5/13/1999 8.01 56.06

MW-6 7/19/1999 9.22 54.85
MW-6 10/4/1999 10.51 53.56
MW-6 1/25/2000 11.17 52.90
MW-6 4/3/2000 9.28 5479
MW-6 7/23/2000 10.18 53.89
MW-6 10/15/2000 11.26 52.81
MW-6 2/7/2001 9.30 5477
MW-6 4/27/2001 7.65 56.42
MW-6 10/10/2001 10.15 53.92
MW-6 4/24/2002 8.48 55.59
MW-6 10/15/2002 11.24 52.83
MW-6 10/10/2003 8.84 55.23
MW-6 3/29/2004 7.32 56.75
MW-6 10/21/2004 9.18 54.89
MW-6 4/14/2005 6.65 57.42

MSL Mean sea level

ND Not detected

NM Not measured (well paved over)

Bold indicates results from the most recent sampling event.

2296.XLS, GW Elev

8/2/2005



Table 3-2
Summary of Petroleum Hydrocarbons in Groundwater at Site 2296

MCB Camp Pendleton, California

Well Sample ID Date TPH-D | Benzene TquenelEthylbenzene! Xylenes| MTBE
(mgll) | (ugh) | (ngl) (ng/L) (ng/L) | (ngll)
slean Up Goals' 0.1 1 150 680 1750 13
MW-1 2296-MW1-600 7/20/1998 | <0.1 <0.5 <0.2 0.07 J1 <04 NA
MW-1 MW 2296-1 10/22/1998| <0.5 <0.5 <0.5 <05 <15 NA
MW-1 MW2296-1-0199 1/271999 | <0.5 <05 <05 <0.5 <15 <5
MW -1 MW2296-1-0599 5/13/1999 | <0.5 <0.5 <0.6 <0.74 <16 NA
MW-1 MW2296-1-1099 10/4/1999 | <O0.1 <0.5 <0.5 <05 <15 NA
MW-1 MW2296-1-1000 | 10/16/2000| <0.5 NA NA NA NA NA
MW-1 MW2296-1-1001 10/10/2001] <0.1 NA NA NA NA NA
MW-1 Mw2296-1 4/24/2002 |-<0.096 NA NA NA NA NA
MW -1 MW2296-1-1002 | 10/16/2002 | < 0.096 NA NA NA NA NA
MW-1 MW2296-1-1003 | 10/10/2003 |0.026 J1 NA NA NA NA NA
MW -1 MW2296-1-0304 3/29/2004 | 0.079 NA NA NA NA NA
MW-1 MW2296-1-1004 | 10/21/2004 |0.043 J1 NA NA NA NA NA
MW-1 MW2296-1-0405 4/15/2005 { < 0.096 NA NA NA NA NA
Estimated Value mg/L.  milligram per liter MTBE methyl tert-butyl ether
Result is less than the PQL but greater than the MDL ug/L  microgram per liter EB Equipment blank
IL Project quantitation limit NA  notanalyzed T8 Trip blank
IL Method detection limit NS Field duplicate sample

not sampled . d

Sample analyzed using method SW8260B instead of method SW8021

TEX and MTBE groundwater cleanup goals correspond to drinking water maximum contaminant levels (MCLs).
PH-D groundwater cieanup goals correspond to drinking water secondary MCLs.

tes: All samples were analyzed for tert-butyl alcohol, ethyl tert-butyl ether, diisopropyl ether and tert-amyl methyl ether
during the October 2000 sampling even and in MW2296-4 during October 2001. All results were non-detect.
Sample MW2296-4-10-01 collected and analyzed by Navy Public Works Center. Well had been paved over with asphalt.
BTEX sampling of all wells discontinued per remediation work plan.

!_Data_2000.mdb, 2296 Historical BTEX 8/3/2005



MCB Camp Pendleton, California

Table 3-2
Summary of Petroleum Hydrocarbons in Groundwater at Site 2296

Well Sample ID Date | TPH-D |Benzene |Toluene|Ethylbenzene|Xylenes| MTBE
(mg/L) | (wg/l) | (nglL) (ng/L) (ng/L) | (ngt)
Clean Up Goals' 0.1 1 150 680 1750 13

MW-2 2296-MW2-601 7/20/1998 | <0.03 <0.5 <0.09 <0.5 <15 NA
MW-2 MW 2296-2 10/22/1998| < 0.5 <0.5 <05 <0.5 <15 NA
MW-2 MW2296-2-0199 1/26/1999 | <0.5 <0.5 <0.5 <0.5 <15 <5
MW-2 MW2296-2-0599 5M13/1999 | <0.5 <0.5 <0.6 <0.74 <16 NA
Mw-2 MW2296-2-1099 10/4/1999 | <0.02 <0.5 <0.5 <0.5 <15 NA
MwW-2 MW2296-2-0400 4/4/2000 | 0.05 J1 NA NA NA NA NA
MW-2 MW2296-2-1000 * |10/17/2000| < 0.06 <1* <1* <1* <2* <5"
Mw-2 MW2296-2-0401 5/1/2001 | 0.04 J1 NA NA NA NA NA
MW-2 MW2296-2-1001 | 10/10/2001| <O0.1 NA NA NA NA NA
MW.-2 MwW2296-2 4/25/2002 | < 0.096 NA NA NA NA NA
Mw-2 MW2296-2-1002 |10/16/2002| < 0.07 NA NA NA NA NA
MW-2 MW2296-2-1003 | 10/10/2003 |0.051 J1 NA NA NA NA NA -
MW-2 MW2296-2-0304 3/29/2004 | 0.053 NA NA NA NA NA
MW-2 MW2296-2-1004 |10/21/2004| 0.18 NA NA NA NA NA
MWwW-2 MW2296-2-0405 | 4/15/2005 | <0.033 NA NA NA NA NA

Jd Estimated Value mg/L  milligram per liter MTBE methyl tert-butyl ether

J1  Resultis less than the PQL but greater than the MDL ug/L  microgram per liter EB Equipment blank

PQL Project quantitation limit NA  notanalyzed B Trip blank

MDL Method detection limit NS Field duplicate sample

not sampled d

Sample analyzed using method SW8260B instead of method SW8021

' BTEX and MTBE groundwater cleanup goals correspond to drinking water maximum contaminant levels (MCLs).
TPH-D groundwater cleanup goals correspond to drinking water secondary MCLs.

Notes: All samples were analyzed for tert-butyl alcohol, ethyl tert-butyl ether, diisopropyl ether and tert-amyl methyl ether
during the October 2000 sampling even and in MW2296-4 during October 2001. All results were non-detect.
Sample MW2296-4-10-01 collected and analyzed by Navy Public Works Center. Well had been paved over with asphalt.
BTEX sampling of all wells discontinued per remediation work plan.
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MCB Camp Pendleton, California

Table 3-2
Summary of Petroleum Hydrocarbons in Groundwater at Site 2296

Well Sample ID Date TPH-D | Benzene ToluenelEthbeenzene! Xylenes| MTBE
(mglL) | (ug) | (ngl) (ng/t) (ng/l) | (ngt)
Clean Up Goals 0.1 1 150 680 1750 13
MW-3 2296-MW 3-602 7/20/1998 | <0.1 <05 <0.5 <0.5 <15 NA
MW-3 MW 2296-3 10/22/1998) < 0.5 <0.5 <05 <0.5 <15 NA
MW-3 MW2296-3-0199 | 1/27/1999 | <0.5 <05 <0.5 <05 <15 <5
MW-3 MW2296-3-0599 | 5/13/1999 | 0.08 J1 <0.5 <0.6 <0.74 <16 NA
MW-3 MW2296-3-0799 7/21/1999 { 0.1 <0.5 <0.5 <05 <0.74 <5
MW-3d | MW2296-99-0799 | 7/21/1999 | 0.1 J1 <05 <0.5 <05 <0.74 <5

MW-3 MW2296-3-1099 10/4/1999 | <0.06 <0.5 <0.5 <05 <15 NA
MW-3 MW2296-3-0100 1/26/2000 | 0.1 J1 <05 <0.5 <05 <15 NA
MW-3 MW2296-3-0400 4/4/2000 | 0.1 )1 NA NA NA NA NA
MW-3 MW2296-3-0700 7/24/2000 | <0.2 NA NA NA NA NA
Mw-3 MW2296-3-1000 * | 10/17/2000] <0.2 <1* <1* <1* <2* <5*
MW-3 2296-3-0201 2/8/2001 0.2J1 NA NA NA NA NA -~
MW-3 MW2296-3-0401 5/1/2001 0.2 NA NA NA NA NA
MwW-3 MW2296-3-1001 10/10/2001 0.2 NA NA NA NA NA
MW-3 MW2296-3 4/25/2002 0.2 NA NA NA NA NA
MW-3 MW2296-3-1002 | 10/16/2002 | < 0.009 NA NA NA NA NA
MW-3 MW2296-3-1003 | 10/10/2003] 0.14 NA NA NA NA NA
MW-3 MW2296-3-0304 3/29/2004 | 0.12 NA NA NA NA NA
MyV -3 MWw2296-3-1004 | 10/21/2004 ]0.092 J1 NA NA ~NA NA NA
MW-3 MW2296-3-0405 4/15/2005 10.075 J1 NA NA NA NA NA
MW-4 2296-MW4-603 7/20/1998 | <05 <0.5 <0.09 <05 <05 , NA
Mw-4 ‘ MW 2296-4 10/22/1998| <0.5 <0.5 <0.5 <0.5 <1.5 NA
Mw-4 MW2296-4-10-01 * | 10/2/2001 | <0.145] <05* | <0.5* <05* <15* <1*
MW-4 MW2296-4 4/26/2002 | <0.02 NA NA NA NA NA
MW-4 MW2296-4-1002 ]10/16/2002| <0.02 NA NA NA NA NA

J Estimated Value mg/L  milligram per liter MTBE methyl tert-butyl ether

J1  Result is less than the PQL but greater than the MDL ug/L  microgram per liter EB Equipment blank

PQL Project quantitation limit NA  notanalyzed 18 Trip blank

MDL Method detection fimit NS not sampled d Field duplicate sample

* Sample analyzed using method SW82608B instead of method SW8021

1 BTEX and MTBE groundwater cleanup goals correspond to drinking water maximum contaminant levels (MCLs).

TPH-D groundwater cleanup goals correspond to drinking water secondary MCLs.

Notes: Afl samples were analyzed for tert-butyl alcohol, ethyl tert-butyl ether, diisopropy! ether and tert-amyl methyl ether
during the October 2000 sampling even and in MW2296-4 during October 2001. All results were non-detect.

Sample MW2296-4-10-01 collected and analyzed by Navy Public Works Center. Well had been paved over with asphalt.
BTEX sampling of all wells discontinued per remediation work plan.
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Table 3-2

Summary of Petroleum Hydrocarbons in Groundwater at Site 2296

MCB Camp Pendleton, California

Well Sample ID Date | TPH-D | Benzene [Toluene|Ethylbenzene|Xylenes| MTBE
(mg/L) | (ng) | (ug/l) (ng/L) (ng/L) | (pg/L)
Clean Up Goals' 0.1 1 150 680 1750 13
MW-5 2296-MW5-604 7/20/1998 29 0.4 J1 <05 1.1 <04 NA
MW-5 MW 2296-5 10/22/1998| < 0.5 <0.5 <05 <0.5 <15 NA
MW-5 MW2296-5-0199 1/28/1999 2.9 <0.5 <0.5 <0.5 <15 <5
MW-5d MW7-2296-0199 1/28/1999 3.1 <0.5 <0.5 <0.5 <15 <5
MW-5 MW2296-5-0599 5/13/1999 2.3 1 <0.6 <0.74 <16 NA
MW-5d | MW2296-99-0599 | 5/13/1999 25 <05 <0.6 <0.74 <16 NA
MW-5 MW2296-5-1099 10/4/1999 | 2.45 <05 <05 1 <15 NA
MW-5d | MW2296-99-1099 | 10/4/1999 | 2.47 <05 <0.5 1 <15 NA
MW-5 MW2296-5-0400 4/4/2000 25 NA NA NA NA NA
MW-5 MW2296-5-1000 * 10/17/2000] 2.8 0.3J1* <1* <1* <2* <5*
MW-5 MW2296-5-0401 5/1/2001 2.14 NA NA NA NA NA
MW-5 MW2296-5-1001 * | 10/10/2001| 2.52 <1* <1* <1* <2* <5* -
MW-5 MW2296-5 4/26/2002 | 3.89 NA NA NA NA NA
MW-5 MW2296-5-1002 | 10/16/2002| 5.78 NA NA NA NA NA
MW-5 MW2296-5-1003 | 10/13/2003 5 NA NA NA NA NA
MW-5d | MW2296-99-1003 |10/13/2003| 3.2 NA NA NA NA NA
MW-5 MW2296-5-0304 3/29/2004 3.8 NA NA NA NA NA
MW-5d | MW2296-99-0304 | 3/29/2004 4 NA NA NA NA NA
MW-5 MW2296-5-1004 | 10/21/2004} 3.4J NA NA - NA NA NA
MW-5d | MW2296-99-1004 |10/21/2004} 1.9J NA NA NA NA NA
MW-5 MW2296-5-0405 4/15/2005 3.7 NA NA NA NA NA
) Estimated Value mg/L.  milligram per liter MTBE methyl tert-butyl ether

11 Resultis less than the PQL but greater than the MDL

>QL Project quantitation limit
VDL Method detection {imit

microgram per liter

NA not analyzed
NS not sampled

Sample analyzed using method SW8260B instead of method SW8021

* BTEX and MTBE groundwater cleanup goals correspond to drinking water maximum contaminant levels (MCLs).

TPH-D groundwater cleanup goals correspond to drinking water secondary MCLs.

EB
TB
d

Equipment blank
Trip blank
Field duplicate sample

Notes: All samples were analyzed for tert-butyl alcohol, ethy! tert-butyt ether, diisopropyl ether and tert-amyl methyl ether
during the October 2000 sampling even and in MW2296-4 during October 2001. All results were non-detect.
Sample MW2296-4-10-01 collected and analyzed by Navy Public Works Center. Well had been paved over with asphait.
BTEX sampling of all wells discontinued per remediation work plan.
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Table 3-2

MCB Camp Pendleton, California

Summary of Petroleum Hydrocarbons in Groundwater at Site 2296

Nell Sample ID Date TPH-D | Benzene TquenelEthylbenzeneq Xylenes| MTBE
(mg/L) [ (ngll) | (wgll) (ng/t) (ng/L) | (ng/L)
lean Up Goals ' 0.1 1 150 680 1750 13
iW-6 2296-MW6-605 7/20/1998 | <0.5 <0.5 <0.09 <05 <15 NA
W-6 MW 2296-6 10/23/1998| 1.6J <0.5 <05 <05 <15 NA
IW-6 MW2296-6-0199 1/27/1999 | <0.5 <05 <05 <05 <15 <5
IwW-6 MW2296-6-0599 5/13/1999 | <0.5 <05 <0.6 <0.74 <1.6 NA
AW-6 MW2296-6-0799 7/2111999 | <0.5 <0.5 <0.5 <0.5 <0.74 <5
AW-6 MW2296-6-1099 10/4/1999 | <0.1 <05 <0.5 <05 <15 NA
iW-6 MW2296-6-0100 1/26/2000 | 0.1 J1 <05 <0.5 <0.5 <15 NA
AW-6 MW2296-6-0400 4/4/2000 |0.05J1 NA NA NA NA NA
AW-6 MW2296-6-0700 7/24/2000 | <0.5 NA NA NA NA NA
AW-6 MW2296-6-1000 * | 10/17/2000{ < 0.05 <1* <1* <1* <2* <5*
AW-6 2296-6-0201 2/8/2001 }0.05 J1 NA NA NA NA NA
AW-6 | MW2296-6-0401 5/1/2001 <0.1 NA NA NA NA NA -]
AW-6 MW2296-6-1001 10/10/2001| < 0.08 NA NA NA NA NA
AW-6 MW2296-6 4/25/2002 | < 0.096 NA NA NA NA NA
AW-6 MW2296-6-1002 10/16/2002 | < 0.096 NA NA NA NA NA
AW-6 MW2296-6-1003 | 10/13/2003| 0.028 NA NA NA NA NA
AW-6 MW2296-6-0304 3/29/2004 | 0.033 NA NA NA NA NA
AW-6 MW2296-6-1004 10/21/2004 {0.033 J1 NA NA NA NA NA
aAW-6 MW2296-6-0405 4/15/2005 | < 0.096 NA NA “NA NA NA
Estimated Value mg/L  milligram per liter MTBE methy! tert-butyl ether
Result is less than the PQL but greater than the MDL ug/l.  microgram per liter EB Equipment blank
L Project quantitation limit NA  not analyzed 8 Trip blank
IL Method detection limit NS Field duplicate sample

not sampled d

Sample analyzed using method SW8260B instead of method SW8021

TEX and MTBE groundwater cleanup goals correspond to drinking water maximum contaminant levels (MCLs).
PH-D groundwater cleanup goals correspond to drinking water secondary MCLs.

tes: Alt samples were analyzed for tert-butyl alcohol, ethyl tert-butyl ether, diisopropyl ether and tert-amyl methyl ether
during the October 2000 sampling even and in MW2296-4 during October 2001. All results were non-detect.
Sample MW2296-4-10-01 collected and analyzed by Navy Public Works Center. Well had been paved over with asphalt.
BTEX sampling of all wells discontinued per remediation work plan.
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Table 3-2

Summary of Petroleum Hydrocarbons in Groundwater at Site 2296

MCB Camp Pendleton, California

Toluene

Well Sample ID Date TPH-D | Benzene Ethylbenzene| Xylenes| MTBE
(mg/L) | (ng) | (ngl) (nglL) (nglL) | (ngl)

lean Up Goals' 0.1 1 150 680 1750 13
EB EB-04-0599 5/13/1999 | <0.5 <0.5 <0.6 <0.74 <1.6 NA
EB EB-01-0799 7/20/1999 | <0.5 <05 <0.5 <0.5 <15 4
EB EB-01-1099 10/6/1999 | 0.02 J1 <0.5 < 0.5 <0.5 <15 <5
EB EB-01-0100 1/27/2000 NA <0.5 <0.5 <0.5 <15 NA
EB EB-01-0400 4/11/2000 | <0.5 <0.5 <0.5 <0.5 <2 NA
EB EB01-0700 7/25/2000 | 0.08 J1 <05 <0.5 <0.5 <15 NA
EB EB-01-1000 10/16/2000| <0.5 NA NA NA NA NA
EB EB-02-1000 * 10/17/2000 ] 0.08 J1 <1* <1* <1* <2* <5*
EB EB-01-0201 2/8/2001 <05 <0.5 <0.5 <0.5 0.9 <5
EB EB06-0401 * 5/1/2001 <01 <1* <1* <1* <2* <5*
EB EB-01-1001 * 10/10/2001 { 0.04 J1 <1* <1* <1* <2* <b5*
EB QCEB 4/25/2002 | <0.096| 0.3 J1 0.5 N1 0.8 09 N NA
EB QCEB 4/26/2002 | < 0.096 <05 0.4 J1 0.9 1 NA
EB QCEBO01-1002 10/16/20021 0.2 NA NA NA NA - NA
EB EB-01-1003 10/16/2003 | <0.096 | 0.11 J1 { 0.46 J1 <0.5 1.9 NA
EB EB-01-0404 4/1/2004 | <0.096] 0.2 J1 0.65 | <0.5 15 <5*
EB EB-01-0405 * 4/11/2005 {0.014 J1 <1 0.69 J1 1 <37 NA
B TB-04-0599 5/13/1999 NA <0.5 <0.6 <0.74 <16 NA
B TRIP BLANK 7/21/1999 NA <05 <0.5 <0.5 <0.74 <5
B TB-01-1099 10/4/1999 NA <05 <05 <0.5 <15 NA
TB ~ TRIP BLANK 1/26/2000 NA <05 <0.5 <0.5 <15 NA
TB TB-01-1000 * 10/17/2000 NA <1* <1* <1* <2* <5*
B TB-01-1001 * 10/10/2001 NA <1* <1* <1* <2* | <5*
TB QCTB 4/25/2002 NA <05 0.3 J1 < 0.5 0.8.J1 NA
B QCTB 4/26/2002 NA < 0.5 0.4 J1 0.8 13 NA

Estimated Value mg/L  milligram per liter MTBE methyl tert-butyl ether
Result is less than the PQL but greater than the MDL ug/L  microgram per liter EB Equipment blank
- Project quantitation limit NA  notanalyzed B Trip blank
L. Method detection limit NS  not sampled d Field duplicate sample

Sample analyzed using method SW8260B instead of method SW8021

rEX and MTBE groundwater cleanup goals correspond to drinking water maximum contaminant levels (MCLs).
*H-D groundwater cleanup goals correspond to drinking water secondary MCLs.

es:  All samples were analyzed for tert-butyl alcohol, ethyl tert-butyl ether, diisopropy! ether and tert-amyl methyl ether
during the October 2000 sampling even and in MW2296-4 during October 2001. All results were non-detect. .
Sample MW2296-4-10-01 collected and analyzed by Navy Public Works Center. Well had been paved over with asphalt.
BTEX sampling of all wells discontinued per remediation work plan.
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Table 3-3
Recent Dissolved Oxygen Data for Site 2296
MCB Camp Pendleton, California

Monitoring BSMP-1-19 BSMP-2-19 MW-1 MW-3 MW-5
Location |7.5 ft from BSW-1 7 ft from BSW-3&5 40 ft from BSW-1 33 ft from BSW-5 4 ft from BSW-2
Time DO Time DO Time DO Time DO Time DO
DATE (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Baseline monitoring
03/28/01 | 0914 | 247 | 0854 | 0.09 | 0831 | 0.13 | 0837 | 0.12 | 0816 | 0.19
System startup: 03/28/01 10:37
03/28/01 1047 1.89 1059 0.09 1050 0.14 - - 1054 0.11
03/28/01 1106 4.04 1116 0.07 - - 1121 0.09 1112 0.11
03/28/01 1127 2.62 1139 0.08 1131 0.08 - - 1135 0.34
03/28/01 1201 3.75 1216 0.08 1208 0.10 1221 0.09 1211 0.77
03/28/01 1245 5.49 1301 0.09 1251 0.10 - - 1255 2.12
03/28/01 1347 4.41 1404 0.08 1357 0.08 1411 0.08 1403 3.13
03/29/01 1151 5.01 1123 0.12 1139 0.10 1121 0.16 1137 6.32
03/30/01 0752 453 0738 0.11 0754 0.11 0740 0.17 0749 6.56
04/02/01 1159 3.34 1142 0.10 1154 0.09 1136 0.14 1147 7.47
04/06/01 0940 2.34 0901 0.09 0932 2.00 0851 0.19 0923 7.57
04/11/01 1208 2.60 1313 0.09 1231 0.09 1257 0.15 1235 7.39
04/20/01 0816 0.70 0752 0.05 0802 0.06 0743 0.10 0807 7.75
System shut-off/respiration testing: 04/20/01 09:12
04/20/01 1016 1.07 1014 0.09 1017 0.10 1013 0.08 1015 7.31
04/20/01 1442 0.83 1501 0.08 1457 0.13 - - 1455 3.43
04/23/01 1334 0.05 1412 0.06 1327 0.06 1418 0.06 1359 0.13
05/02/01 1018 0.09 1105 0.06 - - 1053 0.07 1033 0.08
07/13/01 1130 0.08 - - 1130 0.13 1115 0.26 1125 0.13
System restarted: 07/13/01
09/24/01 | 1130 | 0.18 | 1040 | 0.6 | 1115 | 043 | 1102 | 017 | 1121 | o0.15
System shutdown prior to groundwater sampling event: 9/24/01 11:50
01001 | - | - | - | - 951 | 096 | 1438 | 038 | 1151 | 0.49
System shutdown prior to groundwater sampling event: 03/28/02 10:00
o4/25/02 | - | - | - | - 1524 | 031 | 1341 | 004 | 1253 | 0.22
System cycled off: 06/07/02
07/02/02 1223 4.86 1245 2.00 - - - - - -
07/11/02 0939 0.55 0915 0.34 - - - - - -
System cycled on: 07/11/02 10:00
System shut off: 09/06/02 16:30
09/17/02 1045 1.81 - - - - - - - -
10/16/02 0930 3.75 - - 1113 0.74 902 8.7 1139 0.7
10/25/02 0831 1.12 - - - - - - - -
10/31/02 1255 0.6 - - - - - - - -
System cycled on with wells BSW-1 and -2: 11/06/02 11:00
02/10/03 | 1300 | 055 | 1322 | o48 | - [ - | - | - | 1308 | 9.43
System cycled off: 02/10/03 14:20
02/14/03 0954 0.83 1015 0.24 - - - - 1001 3.06
10/10/03 - - - - 1207 0.01 1410 0.05 746 0.13
System cycled on with smaller blower in BSW-1 and -2: 11/25/03 21:30
02/16/03 - 6.35 - - - - - - - 7.8
03/19/04 - 8.25 - - - - - - - 6.9
System cycled off 3/19/04 at O - - - - - - - -
03/22/04 - 6.8 - - - - - - - 1.18
03/26/04 - - - - 1049 0.27 1241 0.22 1340 1.1

DO O2 respiration field-data.xIs\2296 DO
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Recent Dissolved Oxygen Data for Site 2296
MCB Camp Pendleton, California

Table 3-3

System cycled on with smaller blower in BSW-1 and -2: 04/16/04 0730

System cycled off 9/21/04 at 1310
09/21/04 - 0.38 - - - - - - - 0.23
09/22/04 - 0.48 - - - - - - - 0.39
10/02/04 - 0.25 - - - - - - - 0.19
10/21/04 - - - - 1427 0.78 1447 0.88 1522 0.74

System cycled on 11/10/04

02/02/05 | - 4.96 - - | - - - - - 0.75

System off: 03/17/05

03/22/05 1045 5.34 - - - - - - 1045 0

03/31/05 0935 1.08 - - - - - - 0935 2.06

DO = dissolved oxygen

mg/L = milligrams per liter

DO O2 respiration field-data.xIs\2296 DO 7/19/2005



Table 3-4
Summary of Groundwater Geochemical Data at Site 2296
MCB Camp Pendleton, California

Well Date DO Nitrate | Sulfate Fe (Il) CH4 ORP CcOo2 Alkalinity
(mg/L (mg/l) | (mg/L) | (mg/t) (ug/t) (mV) {(ppm) (mg/t)
MW1 3/19/1997 NA <0.2 544 NA 109 NA NA 1920
MW1 6/20/1997 NA <2 610 NA 144 NA NA 1990
MW1 10/27/1997 3.7 <1.6 495 ND 141 30 NA 1980
MW+ 2/4/1998 1.4 <2 500 ND 180 78 NA 1950
MW 1 4/6/1998 2.68 <3.2 630 NA 43.8 136 NA 1910
MW1 7/20/1998 1.8 731 490 0.01 57 95.6 S0 2080
MW1 10/22/1998 0.28 <16 670 0 74 . 119.6 >100 1460
MWA1 1/27/1999 8.22 <20 750 0.0 21 81.1 65 1600
MW1 4/15/2005 0.311 3.6 J1 300 0.1 17 -49.11 NA 1800
MW2 3/19/1997 NA <0.04 162 NA 10 NA NA 635
Mw2 6/20/1997 NA 0.44 176 NA 20.9 NA NA 728
MwW2 10/27/1997 1.9 <0.4 147 ND 33 80 NA 799
MW2 2/4/1998 1.82 0.37 16 ND <3 67 NA 209
Mw2 4/6/1998 NA <0.4 172 ND 11.2 127 NA 659
MW2 7/20/1998 6.26 5 120 0.13 15 20.9 30 660
MwW2 10/22/1998 0.2 <2 170 0 23 130.4 45 740
Mw2 1/27/1999 1.25 <4 190 0.04 12 71.2 24 720
Mw2 4/15/2005 0.1% 2.2 75 < 0.05 13 - 33.3! NA 300
MW3 3/19/1997 NA <0.2 600 NA 407 NA NA 1310
MW3 6/18/1997 NA <2 646 NA 540 NA NA 1320
MW3 10/27/1997 3.5 <2 589 ND 284 60 NA 1230
MW3 2/4/1998 0.62 <2 582 ND 630 67 NA 1270
Mw3 4/6/1998 0.56 <3.2 700 0.01 3.83 126 NA 1270
MW3 7/20/1998 0.33 <10 610 0 320 92.4 70 1480
MW3 10/22/1998 0.04 <8 730 0.09 210 144.7 38 1260
MW3 1/27/1999 1.66 <20 1200 0.07 140 93.3 65 1600
MW3 4/15/2005 0.131 6.7 J1 650 < 0.05 100 -28.71 NA 1500
Mw4 10/27/1997 5.9 <1.6 380 ND 8.2 50 NA 1530
MW4 2/4/1998 3.96 <1.6 455 ND 1100 85 NA 1580
MwW4 4/6/1998 3.86 <0.5 183 ND 43.5 161 NA 1630
Mw4 7/20/1998 2.75 <8 430 0 94 915 45 1640
- MW4 10/22/1998 0.13 <8 460 0.01 580 '149.3 60 1560

MW4 1/27/1999 NS . NS NS NS NS NS NS NS
MW5 10/27/1997 4.7 <0.5 183 ND 2J 70 NA 1420
MWS | 2/4/1998 1.97 <0.16 35 0.5 2200 52 NA 970
MwW5 4/6/1998 22 0.19 223 ND 1330 -5 NA 724
MW5 7/20/1998 3.6 <5 50 J1 1.37 2200 11.1 60 1000
MW5 10/23/1998 0.2 <16 100J 0.18 1700 41.1 50 600
MW5 1/28/1999 1.46 <4 50 0.0 <3 494 36 880
MW5 4/15/2005 0.79? 1.4 J1 150 < 0.05 2000 -110.2? NA 600
MWé 10/27/1997 1.95 0.63 153 ND 21 80 NA 706
MwWsé 2/4/1998 6.68 <1.6 170. 0.8 61 43 NA 710
Mwe 4/6/1998 0.38 <0.5 153 0.4 42.1 58 NA 724
MWé 7/20/1998 0.15 3 84 0.1 2500 98.2 33 760
MWeé 10/22/1998 0.21 2J 120 0.04 15 163 23 1180
MwWse 1/27/1999 1.74 <4 90 0.03 7.4 97.5 30 800
MWé6 4/15/2005 0.1! 4.7 95 0.086 5.6 - 61.71 NA 580

20 Dissolved Oxygen ppm Parts per million by volume

“e (i) Ferrous iron mgL milligrams per liter

>H4 Methane gL micrograms per liter

dRP Oxidation-reduction potential mv milfivolts

502 Carbon dioxide NS Not sampled (well is paved over)

] Estimated value CRDL contract required detection limit

3] Result is less than the CRDL but greater than the MDL MDL method detection limit

Bold indicates results from the most recent sampling event.
Field measurement obtained during purging

LS, Geochem
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Table 3-5
Biosparging Soil Gas Data for Site 2296
MCB Camp Pendleton, California

Monitoring BSMP-1-5 BSMP-1-8.5 BSMP-2-5.5
Location |Distance to BSW-1: 7.5 ft Distance to BSW-1: 7.5 ft Distance to BSW-3&5: 7 ft
Time 0o, CO, TVH Time 0O, CO, TVH | Time 0o, CO, TVH
DATE (%) (%) | (ppmv) (%) (%) | (ppmv) (%) (%) |(ppmv)

Baseline Monitoring
03/28/01 [ 0947 [ <1 | 83 [ 732.7 |
System Startup: 03/28/01 10:37

| 1010 [ 69 | 39 [ 1335

03/28/01 1238 6.4 5.7 205.7 - - - - 1227 6.0 4.4 49.8
03/29/01 1210 <1 12.1 | 420.4 - - - - 1119 10.5 5.0 199.8
03/30/01 0815 10.6 3.6 95.1 - - - - 0745 | 18.1 0.1 5.5
04/02/01 1208 5.5 5.2 400.1 - - - - 1225 | 16.8 2.6 63.2
04/06/01 0955 13.3 5.2 152.6 - - - - 0847 17.4 2.6 2.8
04/11/01 1209 18.4 2.2 90.8 - - - - 1311 18.4 2.4 -
04/20/01 0827 18.6 2.6 50.6 - - - - 0902 19.0 2.1 6.4
System Shut-Off/Respiration Testing: 04/20/01 09:12

04/20/01 1014 18.9 2.6 104 - - - - 1011 19.3 1.4 29.6
04/20/01 1440 18.4 3.8 47.6 - - - - 1453 | 18.2 2.4 12.4
04/23/01 1349 17.4 2.5 42.7 - - - - 1430 | 18.0 1.7 57.2
05/02/01 1027 11.1 3.8 36.7 - - - - 1115 | 15.1 2.2 17.8
07/13/01 1155 <1 >5 11.1 - - - - - - - -

System Restarted: 07/13/01
09/24/01 | 1139 | 191 | 24 | 140 | - | - [ - | - J1049 ] 202 | 0.8 | 80
System Shutdown Prior to Groundwater Sampling Event: 9/24/01 11:50
System Restarted: 10/31/01 10:55
System Cycled Off: 02/15/02 12:59
02/26/02 | 0911 | 209 | 01 [ 192 | - | - [ - ] - J1o0928 | 209 | 04 | 345
System Restarted: 02/26/02 09:35
System Cycled Off: 03/8/02 07:02
System Restarted: 03/19/02 16:18
System Shutdown Prior to Groundwater Sampling Event: 03/28/02 10:00

03/28/02 1015 20.7 0.4 0.0 - - - - Covered by truck
04/04/02 1042 20.0 0.6 0.0 - - - - 1048 20.2 0.6 0.0
04/22/02 1343 13.8 2.7 - - - - - 1343 19.5 4.8 -
05/02/02 1026 8.8 3.45 - - - - - Covered by truck
05/22/02 0838 7 0.9 0.0 - - - - 0840 18.9 0.65 0.4
05/30/02 1050 <1 1.5 0.0 - - - - 1055 17.2 0.6 0.0

DO 02 respiration field-data.xIs\2296 Soil gas 7/19/2005



Table 3-5

Biosparging Soil Gas Data for Site 2296
MCB Camp Pendleton, California

Monitoring BSMP-1-5 BSMP-1-8.5 BSMP-2-5.5
Location |Distance to BSW-1: 7.5 ft Distance to BSW-1: 7.5 ft Distance to BSW-3&5: 7 ft
Time 0o, CO, TVH Time 0O, CO, TVH | Time 0o, CO, TVH
DATE (%) (%) [(ppmv) (%) (%) [(ppmv) (%) (%) [(ppmv)
System Restarted: 05/30/02 11:00
06/24/02 | 1148 | 165 | 08 | 10 | - | - [ - | - J11s0] 206 | o | 0.0
System cycled off: 06/07/02
07/02/02 1223 11.5 1.6 0.0 - - - - 1248 17.4 0.4 0.0
07/11/02 0950 5.5 2.2 0.0 - - - - 0930 16.3 0.7 0.0
System cycled on: 07/11/02 10:00
System cycled off: 07/26/02 0817
07/26/02 08:30 | 18.3 1.6 0.0 - - - - - - - -
08/02/02 1125 15.0 2.6 - 1127 2.6 0.8 - - - - -
System cycled on: 08/02/02 11:30
08/16/02 | 0910 | 189 | 155 | - | - | - | - | - - - - -
System cycled off: 08/16/02 09:15
System cycled on: 08/22/02 07:10
System cycled off: 08/29/02 11:25
09/17/02 1045 15.9 1.8 - - - - - - - - -
09/27/02 1048 14.3 1.6 - - - - - - - - -
10/15/02 0930 8.8 1.35 - - - - - - - - -
10/25/02 0831 5.2 0.6 - - - - - - - - -
10/31/02 1255 2.6 1.4 - - - - - - - - -
System cycled on: 11/06/02 11:00, with wells BSW-1 and -2
02/10/03 | 1304 | 21.1 | 0.0 06 ] 1306 | 00 | 03 | 56 | 1325 ]| 193 | 05 | 05
System Cycled Off: 02/10/03 14:20
02/14/03 956 [ 20.8 0.0 0.6 1023 | 3.0 0.3 5.2 1022 [ 191 [ 05 [ 0.0
02/17/03 1158 20.2 0.0 0.4 1189 5.3 0.3 8.4 Covered by truck
Soil Confirmation Sampling: 2/19/03
System cycled on with smaller blower in BSW-1 and -2: 11/25/03 21:30
System cycled off 3/19/04 at 0800
03/26/04 - 20.4 0 - - - - - - - - -
04/16/04 - 19.5 0 - - - - - - - - -
System cycled on with smaller blower in BSW-1 and -2: 04/16/04 0730
System cycled off 09/21/04
System cycled on with smaller blower in BSW-1 and -2: 11/10/04
System off: 03/17/05

DO 02 respiration field-data.xIs\2296 Soil gas

7/19/2005



Biosparging Soil Gas Data for Site 2296

Table 3-5

MCB Camp Pendleton, California

Monitoring BSMP-1-5 BSMP-1-8.5 BSMP-2-5.5
Location |Distance to BSW-1: 7.5 ft Distance to BSW-1: 7.5 ft Distance to BSW-3&5: 7 ft
Time 0o, CO, TVH Time 0O, CO, TVH | Time 0o, CO, TVH
DATE (%) (%) | (ppmv) (%) (%) | (ppmv) (%) (%) |(ppmv)
03/22/05 1045 20.5 0.5 - - - - - - - - -
03/31/05 935 19.5 0.3 11.2 935 20.2 0.2 8.9 - - - -
ft = feet 0, = oxygen

% = percent

ppmv = parts per million by volume

in H20 = inches of water

DO 02 respiration field-data.xIs\2296 Soil gas

CO, = carbon dioxide
TVH = total volatile hydrocarbons
Press = pressure

7/19/2005



Figure 3-1
Site 2296 Hydrograph
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Groundwater Elevation (feet above MSL)

TPH-D Concentration versus Groundwater Elevation at MW-5 at Site 2296

Figure 3-3
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Oxygen Utilization at Site 2296 BSMP-1-5

Figure 3-5
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Figure 3-6

Oxygen Utilization at Site 2296 BSMP-2-5.5
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SECTION 4

CONCLUSIONS AND RECOMMENDATIONS

The following section presents conclusions, recommendations and the project schedule
for Site 2296.

41  CONCLUSIONS

The following summarizes the results for the April 2005 groundwater-monitoring
event and BS operation at Site 2296.

1) The hydraulic gradient calculated was 0.003 southwest. = This is generally
consistent with the last three years of groundwater monitoring, in which the flow
direction has varied from southwest to west.

2) TPH-D was detected above the cleanup goal in one well, MW2296-5. The
concentration in MW2296-5 was generally consistent with recent events.

3) No SVOC were detected at the site.

4) The depletion of electron acceptors (nitrate and sulfate), elevated concentrations of
metabolic byproducts (methane), and low redox potential within the plume
strongly indicate groundwater conditions in which biodegradation of fuel
hydrocarbons is occurring.

5) Respiration test results collected since the February 2003 confirmation soil
sampling indicate that oxygen is no longer being utilized within the vadose zone at
this site, suggesting that residual soil contamination has been removed.

* 42 RECOMMENDATIONS

Based on the above evaluation, site closure is requested. The following actions will be
performed while awaiting site closure.

1) Complete the 2nd semiannual groundwater monitoring event with the BS system
remaining off to confirm that the TPH-D plume is stable or decreasing after
turning off the BS system.

2)  After completion of the 1-year verification monitoring period, again evaluate the
potential for no further action based on the fact that there are no primary MCLs
exceeding cleanup goals, and achieving the secondary MCL for TPH-D may be
impractical at the site.

4-1
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HISTORICAL DATA



OHM Remediation Secvices Corp. Metcalf & Eddy, fac.

Table A-1
Historical Groundwater Elevations, Site 2296, MCRB Camp Pendleton .
Well Head  Depthto  Depthto  Product Corrected GW

Elevation Water - Product Thickness Elevation
UNITS: (feet above MSL) (fect) {fect} (feet) (fect above MSL)
WELL DATE
MW1 3/18/97 63.63 6.40 ND Q.00 5723
MW1 617197 1.79 ND 0.00 5584
MWI1 10/27/97 10.68 ND 0.00 - 5295
MW1 2/4798 2.06 ND 0.00 54.57
MW1 4/6/98 6.43 ND 0.00 57.20
MW2 3/18/97 64.22 7.12 ND 0.00 57.10
MWz 6/17/97 8.72 ND 0.00 55.50
- MW2 10/28/97 11.46 ND 0.00 5276
MW2 2/4198 9.32 ND 0.00 54.90
MW2 416198 6.98 ND 0.00 - 5724
MW3 3/18/97 64.02 6.95 ND 0.00 5707
MW3 6/16/97 8.36 ND 0.00 55.65
MW3 10/27/97 11.21 ND 0.0 - 52,81
MW3 2/4198 9.65 ND 0.00 54.37
MW3 416/98 741 ND 0.00 57.01
MW4 10127197 63.84 10.78 _ND 0.00 53.05
MW¢ 214198 949 ND 0.00 54.35
MW4 4/6/98 677 ND 0.00 57.07
MW 10/27/97 6410 11.18 ND 0.00 5292
MWSs 2/4/98 9.28 ND 0.00 54.82
MWs 416198 - 6.84 ND 0.00 57.25
MW6 10427197 64.07 11.37 ND 0.00 5270
MW6 2/4/98 9.3 ND 0.00 54.94
MWs 4/6/98 .83 ND 000 57.24
Explanation:

GW = Groundwater
ND =Not detected



OHM Remediation Services Corp. Metcalf & Eddy, Inc.
Table A-2

Historical Bydrocarbons in Groundwater, Site 2296, MCB Camp Pendleton
CONSTITUENT: TPH-D TPH-M Benzene Toluene Ethylbenzen Xylenes

METHOD: “Ef:__‘[f ﬁg_‘g _EPA-8020  EPA-8020 EPA-3020 EPA-8020
, . UNITS: mg/l.  mg/lL re/L e/l ne/l g/l
WELL SAMPLE DATE
BI-GW1 6/21/95 26 NA <q).5 <05 .5 <l.5
B2-GW1 621195 <2 NA <D.5 <0.5 <0.5 <1.5
B3-GW1 6/21/95 <z NA 0.5 <0.5 0.5 <l.5
B4-GW1 6f27/95 <2 NA <05 <).5 <05 - <[5
B5-GW1 831795 3 NA <0.5 <0.5 <0).5 <l.5
B6-GW1 B/31195 <2 NA 0.5 <05 <0.5 <I.5
B7-GW1 8/31/95 <2 NA © <05 <1).5 <0.5 <l.5
B8-GW1 8L/ 0.97 NA <0.5 <0.5 <0.5 <1.5
BS-GW1 9/1/95 0.87 NA <0.5 <0.5 <0.5 <I.5
B10-GW1 of1/95 <2 NA .5 <0.5 <D.5 2048
HP1 028 227197 54R NA <0.5 <0.5 <0).5 <15
HP2 024 227197 708 NA <5 <5 <5 257
HP3 019 227/97 <0.5 NA <1).5 <0.5 <0.5 0.5 -
HP] 433 16/15/97 0.6 03] 0.5 <0.5 <0.5 <1.5
HP2 438 10/17/97 0.7 02171 .5 <0.5 <0.5 <135
HP3 437 10/17/97 0.6 037 <105 . <05 <0.5 <l.5
MW! 9720195 <0.5 NA <0.5 0.5 <0.5 <15
MWI 042 3/19/97 <0.5 NA <0.5 <05 <0.5 <15
MW1 385 6/20/97 <0.5 <0.5 <0.5 <0.5 <0.5 <1.5
MWI 441 10/27/97 <0.5 <5 <0.5 <0.5 <0.5 <l.5
MWI 442 10/27797 <0.5 ~<.5 <0.5 <0.5 0.5 <l.§5
MW1 507 2/4/98 <0.5 0.5 <0.5 <1.5 <0.5 <I.5
MW1 574 416198 <0.5 <05 0.5 <05 <0.5 <5
MwW2 9/20/95 <0.5 NA <0.5 1.4 <0.5 <15
MW2 043 .- 3/19/07 0.5 NA <0.5 0.5 <0.5 <[5
MW?2 383 6/20/97 <. <D.S. <0.5 <05 <035 <1.5
MW2 443 10727797 <.5- <0.5 <05 ) <05 <l.5
MW2 508 2/4/98 <10.5 <05 <0.5. <1.5 <0.5 <l.5
MW2 575 4/6/92 <05 <05 <5 <0.5 <1.5 <l.5
MW3 9/20/95 1.5 NA <05 3.6 <0.5 <1.5
MW3 041 3119197 <0.5 Na 0.5 0.5 0.5 <l.5 ‘
MW3 379 6f18/97 <0.5 <05 <0.5 ) <0.5 <|.5
MW3 444 1027/97 <05 <05 <05 <0.5 <05 <15
MW3 509 2/4/98 <0.5 <0.5 <0.5 <0.5 <0.5 <l.5
MW3 576 41698 <05 D5 <0.5 <0.5 - <0.5 <L.5
MW4 -435 10/15/97 0.6 0371 - <0.5 <05 <0.5 <15
MW4 440 102797 <05 <).5 <0.5 <0.5 <05 <Ls
MW4 510 214198 0.5 <0.5 0.5 <0.5 <05 <15
Mw4 577 4/6/98 <05 <0.5 <0.5 <0.5 <05 071
MWs 432 10/15/97 0.7 03] <0.5 <0.5 0.5 <LS
MWS 445 10/27/97 28 <0.5 <5 <0.5 <q.5 <1.5
MWSs 511 214198 22 <0.5 <0.5 .5 44 14
MWs 578 416198 2.5 <0.5 037 0.6 13 33
. MW6 434 10/15/97 28 0.5 0.5 <0.5 <}.5 <L.5
MW6 445 10727497 <0.5 <0.5 <0.5 0.5 <0.5 By
MW6 514 2/4/98 - <05 .5 <0.5 <0.5 <05 <1.5
MWs 515 214198 .5 <0.5 <).5 <0.5 <0.5 <l.5
MW6 581 416198 <0.5 <0.5 . <0.5° <0.5 <0Q.5 0671
MWG6 (dupe) 582 4/6/98 <0.5 <0.5 <0.5 <1.5 <0.5 <1.5
Explanation:

J = Estimated value

MBEOISE = Modified Method 8015 - Extractables

mg/L = milligrams per liter

NA = Not analyzed -

TPH-D = Total Petroleum K; [ydrocarbans as Diesel

TPH-M = Total Petroleum K ydrocarbons as Motor Oif

Hg/L = micrograms per liter -
! Mixture of jet fuel and diesel



wruv Kemediation Services Corp. . Metcalf & Eddy, Inc.

Table A-3
Historical Bioremediation Activity Indicators (L.ab Measurements), Site 2296, MCB Camp Pendleton
CONSTITUENT: Alk Ammonia Nitrate Nitrite TKIN Phos PH Suifate Fe Methane Sulfide
METHOD: 310.1 3502 300.0 3000 3513 3000 o040 300.0 7380 GC/FID 376.2

UNITS: mg/L mg/L mgl, mgl mgl mgl pH unit mg/l,.  mgl pg/L mg/L

LE DATE
gl 028 2726/97  NA NA <004 <005 174 NA 748 NA NA 1260 <02
HP2 024  2/26/97 NA NA 0.07 <0.05 156 NA 7.38 NA NA 150 <0.2
HP3 019  2/26/97 NA NA 12.8 <0.05 4.5 NA 7.24 NA NA <3 <0.2
MW1 042 3/19/97 1920 NA <0,2 <0.25 10 NA 7.44 544 0,115 109 <(.2
MW1 385  6/20/97 1950 NA <2 <2,5 1.0 <5 7.25 610 347 144 <0,2
MW1 441  10/27/97 1980 NA <Lé <2 1.4 <4 NA 495 <0,1 141 NA
MW1 507 2/4/98 1950 NA <2 <25 NA <5 NA 500 0.216 180 NA
MW1 574  4/6/98 1910 NA 4.2 <4 NA <8 NA 630  0.0784 43.8 NA
MW2 043  3/19/97 © 635 NA <0.04 <005 1 NA 7.13 162 0.130 10 <0).2
MW?2 383 6/20/97 728 NA 0.44 <0.5 044 <1 7.06 176 2.8 20.9 <0.2
MW2 443 10727197 799 NA <0.4 <0.5 0.62 <] NA 147 <0.1 33 NA
MW2 508  2/4/98 209 NA 0.37 <0.1 NA <02 NA 16 0.676 <3 NA
MW2 575  4/6/98 659 NA <0.4 <05 NA <] NA 172 0.282 11.2 NA
MW3 041 3/19/97 1310 NA <0.2 <025 0.7 NA 7.35 600 0.212 407 <0.2
MW3 379 6/18/97 1320 0.48 <2 <25 066 <5 7.44 646 2,6 540 <0.2
MW3 444 10727197 1230 NA: <21 <2.5 1.1 <5 NA 589 <0.1 284 NA.
MW3 509  2/4/98 1270 NA <2 <25 NA <5 NA 582 0.269 630 NA
MW3 576 4/6/98 1270 NA <3.2 <4 NA <8 NA 700 0.0927 3.83 NA
M4 440  10/27/97 1530 NA <1 <13 0.87 <25 NA 419 <0.1 8.2 NA
MW4 510 2/4/98 1580 " NA <16 <2 NA <4 . NA 380 0.0808 1100 NA
Mw4 5717 4/6/98 1630 NA <l.6 <2 NA. <4 NA 455 00234 ] 43.5 NA
MW5 445 10/27/97 1420 NA <0.5 <0.63 2.0 <l.25 NA 183 0.24 2] NA
MWS5 511 2/4/98 970 NA <0.16 <0,2 NA <0.4 NA 35 0.814 2200 NA
MWS 578  4/6/98 724 NA Q.19 <005 NA 0.1 NA 22.3 0.964 1330 NA
MWé6 446  10/27/97 706 NA 0.63 <0.5 1.6 <1.0 NA 153 0.10 21 NA
MWs 514 2/4/98 710 NA <l.6 <2 NA <4 NA 170 0.723 62 NA,
MWS 881 4/6/98 724 NA_ <05 <063 NA <3 NA__ 153 0721 . 421 . NA
Explandtion:

Alk = Alkalinity pg/L = micrograms per liter

Fe =Iron

GC/FID = Gas Chromatograph/Flame Ionization Detector

J = Estimated value

mg/L a milligrams per liter

NA = Not Analyze

Phos = Phosphate N
TEN = Total Kjeldahl Nitrogen



QHM Remediation Services, Corp. Metcalf & Eddt, Inc.

Table A4 :
Historical Bioremediation Activity Indicators (Field Measurements), Site 2296
MCB Camp Pendleton

Redox Redox Ferrous
CONSTITUENT: Dissolved O2 .
(Orion) ____(ORP) fron - Sulfide
UNITS: mg/L my mV mg/L mg/L
WELL DATE
MWI 6/17/97 NA NA NA NA <02
MWI 10/27/07 1.70 155 30 ND ND
MW1 2/4/98 1.40 NA 78 ND ND
MWw1 4/6/98 2.68 NA 136 NM NM
MW2 67197 NA NA NA, NA <0.2
MW2 10127197 1.50 85 820 ND ND
MW2 21498 1.82 NA 67 ND ND
MW2 4/6/98 NA NA 127 ND ND
MW3 617197 NA NA NA NA <02
MW3 16127797 3.50 270 60 ND ND
MW3 2/4/98 0.62 NA 67 ND ND
MW3 4/6/98 0.56 NA 126 0.0} ND
MW4 10/27697 5.90 1736 50 ND ND
MW4 2/4/98 3.56 NA 85 ND ND
MW4 476/98 386 NA 161 ND ND
MWS5 10127197 4.70 50 70 ND ND
- MW5 2/4/98 1.97 NA 52 0.5 ND
MWS5 4/6/98 220 NA -5 ND ND
MW6 10727/97 1.95 60 80 ND ND
MW6 2/4/98 6.68 NA 43 0.8 ND
MW§ 4/6/98 038 NA __ 58 04 ND
Explanation:

mgL rmlﬁgrmpa-lder

NA= Not arralyaed
NM = Not measured



Figure A-1 Historical Groundwater Gradient and Confaminaut Distribution at Site 2296.
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Table 16
Hydrocarbons in Soil at Site 2296
MCB Camp Pendieton
B1 B BI B1 Bl Bl B2 B2 B2 B2 B3
Depth (fect bgs) 6 7.5 12 15 17.5 20 6 12 15 20 3
Date 6/21/95  6/21/95 6721195  6/21/95 6/21/95  &/21/95 ,,:6!21!95 6/21/95 6/21/95 6/21/95 6/21/95
CONSTITUENT METHOD UNITS ‘
TPH-D MZ2015E mg/kg <10 <i0 190 <10 <10 <10 <10 480 <10 <10 <10
TPH-M M801SE | me/ke - - - 18 - - - - 58 - - -
TRPH 418.1 mg/kg - - - - - - . - - - -
Benzene LUFT-8020( ugksg - - <0.1 - - - . <0.5 . - .
Toluene LUFT-8020] nugke - - <0.1 - - - - <0.5 - . -
Ethylbenzene LUFT-8020| pgke - - <0.1 - - - - <0.5 - - -
O-Xylenes LUFT-8020 pg/kg - . <0.1 - - - . <0.15 - - -
SPLP TPH-D M8015E mg/L - - - - - - - - . - -
SPLP TPH-M M8015E | mg/lL - - - - - - - - - - -
SPLP Benzene LUFT-8020] pg/L - - - - - - - - - - .
SPLP Toluene LUFT-28020] pe/L - - . a . - - - - . -
SPLP Ethylbenzene LUFT-8020] ngl - . . - - - - - . - -
SPLP Xylenes LUFT-8020| pg/L - - - - . - - - . - .
NFLSC Controcl Mo, NA702-92-D-3058, DO 0010 ' Correclive Aclion Plan

O1M Project No. 16644 Page 1 0f'7 June 1998



Table 16
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Hydrocarbons in Soil at Site 2296
MCB Camp Pendleton

Metcalf nd;iy, Inc.

B3 B3 B3 B3 B4 B4 B4 B4 B4 B4 BS
Depth (feet bgs) 10 12 15 20 6 7.5 12.5 15 20 25 5
Date 6/21/95 6/21/95 6/21/95 6/21/95 6/26/95 6/26/95 6/26/95 6/26/95 6/26/95 6/26/95 8/30/95
CONSTITUENT METHOD UNITS g '
TPH-D M8015E | mglke 530 360 31 <10 <10 <10 1000 <10 <10 <10 <10
TPH-M MR015B | mglke 53 - .. - - - 380 - - - .
TRPH 418.1 mg/kg - - - - - - . . - - -
Benzene LUFT-8020] ng/kg <0.5 - - - - - <1 - . . -
Toeluene LUFT-8020] peke <0.5 - - - - - 3 - - - -
Ethylbenzene LUFT.BQEE; rekg <0.5 - - - - . < - - - -
O-Xylenes LUFT-8020] pgkg | <0.15 . . . - - <1.3 - - . .
SPLP TPH-D M8015E mg/L - - - - - - - - - - -
SPLP TPH-M M8015B | mg/L - - - - - - - - - - .
SPLP Benzene LUFT-8020| pg/L - - - - - - . - - . -
SPLP Toluene LUET-8020, ng/L - - - - . - - - R - .
SPLP Ethylbenzene LUFT-8020] ne/L - - - - - - - - - - -
SPLP Xylenes . |LUFT-8020] wg/L R O : : - - - - - -

NFISC Conlroct No, N4708-02-0.3058, DO 0010

OFHM Project No. 16644

Page 2 ol 7

Corrective Action Plan
June 1998
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Table 16
Hydrocarbons in Soil at Site 2296
MCB Camp Pendleton
BS B5 BS B5S BS B6 B6 B6 B6 B6 B7
Depth (feet bgs) 7.5 10 12.5 15 20 5 7.5 10 12.5 15 5
Date 8/30/95 8/30/95 8/30/95 8/30/95 8/30/95 8/31/95 8/31/95 8/3A1/95 8/31/95 8/31/95 8/31/95
CONSTITUENT METHOD TUNITS '
TPH-D MBO15E mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
TPH-M M3015E | mg/kg - -~ |- - - - - - - - -
TRPH 418.1 mg/kg - - - . - . . - - . .
Benzene LUFT-8020| ue/kg - - - . - - - - - - -
Toluene LUFT-8020| pe/ks - - - - . - - - - - .
Ethylbenzene LUFT-8020{ ug/ksg . - - - - - . . - - .
O-Xylenes LUFT-8020] ek - - - - - - . - . - -
SPLP TPH-D MRO1SE mg/L - - - . - - - - . - -
SPLP TPH-M M80ISE | mg/L - - - - - - - - . - -
SPLP Benzens LUFT-8020] ng/L - - . . . - . - . . .
SPLP Toluene LUFT-8020] pe/l - N - . - - - R . - -
SPLP Ethylbenzene LUPFT-8020) pel. - . - - . - . - - - .
SPLP Xylenes LUFT-8020| pglL - - - - - . - . - - -
NFESC Contract No. N4708-92-D-3058, DO 0010 ’ Corrective Aclion Plan

1M Prajeel No. 16644 . Prpe Jof 7 June 1908



Metcaii :ddy, Inc.

Table 16
Hydrocarbons in Soil at Site 2296
MCB Camp Pendleton
B? B7 B7 B7 B7 B8 B8 B8 B8 B8 B8
Depth (feet bgs) . 7.5 10 12.5 15 20 5 7.5 10 12.5 15 20
Date ) 8/31/95 8/31/95 8/31/95 8/31/95 8/31/95 8/31/95 8/31/95 8/31/95 8/31/95 8/31/95 8&/31/95
CONSTITUENT METHOD UNITS :
TPH-D MSOLSE mg/kg <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
TPH-M M8015E | mg/ks - - co- - - - - - - - -
TRPH 418.1 mg/kg - - - - - - - . - - -
Benzene - |LUFT-8020[ pg/ke - - - - - - - . - - .
Toluene LUFT-8020 pg/ke - - . . - R - . . . R
Ethytbenzene LUFT-80201 up/ke - - - - - - - - - - R
O-Xylenes LUFT-8020] mg/kg - - - - - - - . - . .
SPLP TPH-D MS01SE | mglL - - . . . . - - B - R
SPLP TPH-M M8GISE | mg/lL - - - - - - - - - - -
SPLP Benzene LUFT-8020| ug/lL - - - - . . . - - - .
SPLP Toluene LUFT-8020| petL - - - - - - . . - . .
SPLP Ethylbenzene LUFT-8020] ue/L - - - - . - . - - - -
SPLP Xylenes LUFT-8020{ ug/L - . - - . - - - - - .
NFESC Contract No. NA708-92-0-3058, DO 0010 ' ' Corrective Action Plan

OlIM Prajeet No. 16644 Poge 4 of 7 June 19038
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Table 16
Hydrocarbons in Soil at Site 2296
MCB Camp Pendleton
BS : {1 B9 B9 BS B9 B10 B10 B10 B10 B10 -
Depth (feet bgs) 5 7.5 10 12.5 15 " 20 5 15 10 12.5 15
Date 9/1/95  9/1/95  9/1/95  9/1/95  9/1/95  9/1/95  O/1/85  9/1/95  9/1/95  9/1/95  9/1/95
CONSTITUENT METHOD UNITS g
TPH-D MAO15E mg/kg <10 <10 <10 <10 <iQ <10 <10 <10 <10 <19 <10
TPH-M g M8015E | mgfkg - i - - - - - - - -
TRPH ) 418.1 mglkg - - - - - - - - - - -
Benzene LUFT-8020| ngkg - - - - - - - - . . -
Toluene LUFT-8020| ug/kg - - - - - - - - . - -
Ethylbenzene LUFT-8020/ ng/kg - - - - - - - - - - .
O-Xylenes LUFT-8020| ng/ks - - - - - . - - - . -
SPLP TPH-D MB8015E mg/L - - - - - - - - . . -
SPLP TPH-M M80158 | mg/L - - - . - - - - - . .
SPLP Benzene LUFT-8020] ng/L - - - - - . - - . - -
SPLP Toluene LUFT-8020 ng/lL - . - . - - . - - - .
SPLP Ethylbenzene LUFT-8020| ngl - . - - - . . - R - .
SPLP Xylenes LUFT-8020| pg/L - - - - - . . . - - .
NFESC Contract No, N4708-92-D-3038, DO 0010 ' Corrective Action Plan

OHM Project No. 16644 Page 5 of 7 June 1998
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Metcalf Eddy, Inc.

Table 16
Hydrocarbons in Soil at Site 2296
MCB Camp Pendleton
B1D RRB1-027 RBI1-029% RB1-030 RB2-023 RB2-025 RB2-02¢ RB3-0183 RB3-020
Depth {feet bps) 20 8 12 17 8 12 17 8 12
Date of1/95  2/26/97 2/26/97 2/26/97 2/26/97 - 2/26/97 2/26/97 2/26/97 2/26/97
CONSTITUENT METHOD UNITS 3
TPH-D MS8015E mg/kg <10 <12 3158 <13 <12 1100B <]3 <i3 585B
TPH-M M801SE | mpgkg - - - - - . - - -
TRPH 418.1 mg/kg - - - - - - - - -
Benzene LUFT-8020{ pueks - - <13 - - <13 - - <13
Toluene LUFT-8020| nue/ke - - 59 - - 20 - - <13
Ethylbenzene LUFT-8020| ps/ke - - 91 - - 45 . - 120
0-Xylenes LUFT-8020| uz/ks - - 725 - - 365 - - 250
SPLP TPH-D MSO015E mg/L - - <Q.5 - - 0.8 - - <0.5
SPLP TPH-M M8OISE | mg/lL - - - - . - - - -
SPLP Benzene LUFT-8020| pe/L N - <0.5 - - <0.5 - N <0.5
SPLP Toluene LUFT-8020| pglL - - <0.5 . - <0.5 - - <0.5
SPLP Ethylbenzenc LUFT-8020| e/l N - <0.5 - - <0.5 - - <0.5
SPLP Xylenes LUFT-8020] pe/L - . <13 . : <15 . . <15
NFESC Contract No, N4708-02.D-3058, DO 0010 Corrective Aclion Plan
QM Project No. 16644 Page 6ol 7 June 1998
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Table 16
Hydrocarbons in Soil at Site 2296
MCB Camp Pendleton

RB3-021
Depth (feet bgs) 17
Date 2/26/97
CONSTITUENT METHOD UNITS
TPH-D M8015E | mgkg <13
TPH-M M8015E | ma/ke -
TRPH 418.1 mg/kg -
Benzene LUFT-8020] neks -
Toluene LUFT-8020] ne/ksg -
Ethylbenzene LUFT-8020| wuaks -
O-Xylenes LUFT-8020 neg/kg -
SPLP TPH-D M8015E mg/L -
SPLP TPH-M M801SE | mg/L -
SPLP Benzene LUFT-8020] heL -
SPLP Téluene LUFT-8020] png/L .
SPLP Ethyibenzene LUET-8020] pg/L -
SPLP Xylenes  |LUFT-8020] gk -

NFESC Contract No. N4708.92-D-3058, DO 0010
OlIM Prajcet N, 16644

Pope Tof 7

Metealt £ddy, Inc.

Notes:
bgs : below ground surface
B : Mixture of JP-5 and diesel.
J: Estimated value, '
LUFT : Leaking Underground Fuel Tank
MBO15E : Modified Methed 8015
- Extractables
mg/Kg : milligrams per Kilogram
mg/L : milligrams per Liter
SPLP : Synthetic Precipitation Leaching
Procedure
TPH-D : Total Petrolenm
Hydrocarbons as Diesel
TPH-M : Total Petroleum
Hydracarbons as Motor Oil
TRPH : Total Recoverable
Petroieum Hydrocarbons
pg/Kg : micrograms per Kilogram:
pg/L : micrograms per Liter
"." < Not Analyzed

Correclive Aetion Plan
June 1098
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APPENDIX B
GROUNDWATER SAMPLING SHEETS
AND WASTE MANIFESTS



- WELL GAUGING DATA

Project # O 6(3“9\%\ .I-)ate O(‘\\\‘\\o 9 «+ Client ?O\féof% @ CD'MQ V-@\B\'Qbﬁ

Site  D\{ZCA 22906

Thickness | Volume of

Well Depth to of Iinmiscibles Survey
Size Sheen/ | hmmiscible| Immiscible] Removed |Depth to water| Depth to well | Point: TOB

Nv{i]:lb D | (i) | Odor |Liquid(R)|Liquid(®)| (a) | (&) bottorn (1) | or TOC
'zzﬁb\ L =505 7435 [10C | X
e b Lbz 25,32 %
oNed & 677 125.05 |

,ﬁ"-,g\’g-% % L7 |82 A
25| % [7 35 (20% | ||
el ARSNE

Blaine Tech Services an 1680 Rogers Ave., San Jose, CA 95112 (800) 545-7558

¢ Coved Wifh shioge in W)



WELL MONITORING DATA SHEET

Project# ¢y ggq\%\ Client:  Parsons @ Camp Pendleton BAA

Sampler: Ty Start Date: ‘-\\\6\@5

Well LD.: (A 229 b - | Well Diameter: 2 3 & 6 8 _

Total Well Depth: ZQ, 35 Depthto Water ~ Pre: 55, (3 Post: 23,82

Depth to Free Product: Thickness of Free Product (feet): ’

Referenced to: V") Grade |Flow Cell Type: Y&{. ©% _

Purge Method: o GeGndRs Pump Peristaltic Pump Bladder Pump 479

Sampling Method: Dedicated Tubing Other

Flow Rate: _ £ (OPI\ Pump Depth; ‘2

\2..Z casyx > - 3b.6 > o6 p 47

Gals. I 0.37 Other radius® * 0.163

Time éei?’l-‘) pH (mgz:;d@)) Tmt)y (:g'g?_g (OmR\f) V@Sﬁm nde Observations

: FlB-L\'* SHN")( P%A)J_; T~

156 |229€ 7,55 2% | ! O.6> %3 M

5% 12253754/ 2%2 | b @9 rUod ¥

3o fzzgellso[2es | B loks{-%g

oz [ASUL520125% | T o -Wo| 1L

Gt [22:%(753(29% | b [03Wg| 206

Gob 3% [T%5 [%137] & 0,29 | 2%

@R 23 Y| TW | 5323p] L 030 |-4g ¢ =& 30

€N 2617 Suze| 9 (03 || FE

Did well dewater? Yes (T8 Amount actually evacuated: %™

Sampling Time: \*@05 Sampling Date: L\-\\%(OB’ Depth to Water:  FN ,Oj g

Sample 1D.: MW 229L~\ - 009 Laboratory: AP

Analyzed for: TPH-G BTEX MTBE T¢D Other: 220 <N

Equipment Blank LD.: e . Duplicate 1D.:

Blaine Tech Services, Inc. 1680 Rogers Ave. San Jose CA 95112 (800) 545-7558




WELL MONITORING DATA SHEET

Project#: &S OO\ Client: Parsons @ Camp Pendleton BAA
Sampler: D Start Date: U-\15 |os
Well LD.:MWN2 25K~ 2 Well Diameter: 2 3 @ 6 8
Total Well Depth: Z%5.57Z_ Depth to Water Pre: 6, b2~ Post: L.G
Depth to Free Product: Thickness of Free Product (feet):
Referencedto:  (B%  omee |Flow Cell Type: YSI 551
Purge Method: 2" Gunds Pump Peristaltic Pump Bladder Pump 10* 2
Sampling Method: ~ Dedicated Tubing Qisposable Baller> | Other
Flow Rate: _ 2. QPO Pump Depth: 2227
_ T e Wl T
| 12,2~ (Gasyx % - 566 > 016 p o
Gals. ¥ 037 Other radjus® * 0.163
Temp. Cond. Turbidity D.O. ORP | Water Removed

Time (@ or °F) pH [(mSor@y)| @WIUs) (mg/L) (mV) ¢®.orml) | Observations

~

27| ~F Aok Dured

£ g7 12006 | 7L b\ [hz|

2b | 2301w 3002 W O A5 4

gy [>T 298y [ [oas [4b7 | VT

<l 19 2%z |10 o5 -9 1

G52 [233% 109 | 2963 | 0 o D

2.0
L (B [g (2188 [ Bio Fan |28
66_33 2% Y |32 4 |00 I3

B I8 (29% | X |00 |78 | T

Did well dewater? Yes (2 Amount actually evacuated: 577

Sampling Time: %% ?amp]ing Date: 0(-\ lS' 05  Depth to Water: ('-3 6/_‘5

Sample ILD.: MW222b~7=H65 Laboratory: P&C.L.

Analyzed for: TPH-G BTEX MIBE TEH Other: SRZ < N

Equipment Blank 1.D.: e Time Duplicate 1.D.:

-
Fyax

Blaine Tech Services, Inc. 1680 Rogers Ave. San Jose CA 95112 (800) 545-7558



e,

WELL MONITORING DATA SHEET

Project #: (‘)S@L\{\}@L Client: Parsons @ Camp Pendleton BAA
Samplcr:n' Start Date: LHI 509

Well 1LD.: MNZ296-3 Well Diameter: 2 3 @ 6 8§
Total Well Depth: 7.5, 5 DepthtoWater  Pre:(L.27  Post: 7.§)
Depth to Free Product: Thickness of Free Product (fee’z):

Referenced to: (pv®  Gude |Flow Cell Type: XS

Purge Method: 2" Pump Peristaltic Pump Bladder Pump 10.c2-
Sampling Method: Dedicated Tubing Sisposable e Other

Flow Rate: _ Z- GP DO Purmp Depth:z-]“\l

12 x> 2Bk |5 e
Gals. 3 037 Other radius’ * 0.163
Time @rcr;j?) pH (m(s:?(c’l[l}) T&?{i? (m]?;/)i) ((;IR\?) waiﬁiim nf.’E;’“‘ Observations
Feoo ot Pibsro, 2 | -

Qoz 203 70 [BU2 | 5 (0.5 e | Y

Gon 12 [lezzlleat | 3 O A& |

P 23 pze | 3 0% fa |\

Sio 2y .z bt | 2 o2z |5z 20

Grs k2.0 [109 9505 110 [0k |-us | 26

SNS 2 dag (bS50 7 10y g | 30

ety 223 {707 [ bo [ & (043 gl 3%

Ay [T LB | Y |G1D F2 | DT

Did well dewater? Yes (@& . Amount actually evacuated: 7%/

Sampling Time: lO’ 6“ Sampling Date:’

7105

Depth to Water: [, LO

Sample LD.: M 2294 -3~ M 05

'I Laboratory: ;\9 cl

Analyzed for:

TPH-G BTEX MTBE TfEID

Other: S 00 <nin

Equipment Blank 1.D.:

@

Time

Duplicate 1.D.:

Blaine Tech Services, Inc. 1680 Rogers Ave. San Jose CA 95112 (800) 545-7558




WELL MONITORING DATA SHEET

Project #: @501-\—\\‘\(‘_1)\

Client:

Parsons @ Camp Pendleton BAA

Sampler: E

Start Date: \\\ 5[05

Well LD 22 5 Well Diameter: 2 3 @ 6 8
Total Well Depth: (NG Depth to Water Pre: L),'B's Post: / %/ 7
Depth to Free Product: Thickness of Free Product (feet):
Referenced to: (> Grde_ |Flow Cell Type: Y31 8%/,
Purge Method: 20 ‘-: Pump Peristaltic Pump Bladder Pump A
Sampling Method: Dedicated Tubing Disposable Other
Flow Rate:Q\_ X8 Pump Depth:_ ¢y, 0
A\ x> - 3 mfmwlﬁgm
Gals. 3" 0.37 Other radius” * 0.163
emp. Cond. | Turbidity | D.O. ORP | Water Removed

Time or°f) | pH |(mSor (NTUs) (mgl) | @) @. ormL) | Observations

I | — o Pors T =5 —
NS 2 N | 10| VRG | 3L ekl B |
5N |223¢ 1Y) ‘53\\ 22 |0\ 72,4 4
55 203N [T A|1550 |20 |03 [T | 10
CIS'Y 2-‘\"\9) 716‘2« N% ", 0“?,\ VfO’ﬁuL 1\\' .
A RSB35 ]1105 | & (079 pher] 1¢  [edaw:
Did well dewater? (YR No Amount actually evacuated: \f{
Sampling Time: {055 Sampling Date: “\'\\3\09 Depth to Water: G?, 5
Sample L.D.: N\ h’z:z,oﬂy‘“ S -0 Laboratory: ija_

Analyzed for: TPH-G BTEX MTBE T@D Other: §€e: 50;,\} , PNRS
Equipment Blank 1.D.: e . Duplicate ILD.: |

Blaine Tech Services, Inc. 1680 Rogers Ave. San Jose CA 95112 (800) 545-7558

2




WELL MONITORING DATA SHEET

Project# @G 0\\-\\-‘&\

Client:

Parsons @ Camp Pendleton BAA

Sampler: H

Start Date: \\\\ 5\@5

Well LD.: \\AZ22b <b-0105

Well Diameter:

2

3

@ 6 8

Total Well Depth: \O A%

Depth to Water

Pre: (_—,.bB Post: ] A0

Depth to Free Product; Thickness of Free Product (feet):

Referenced to: ) Grade |Flow Cell Type: \’ﬁ:L 55,

Purge Method: 2" Grépdt)s Pump Peristaltic Pump Bladder Pump T 30

Sampling Method: Dedicated Tubing Other

Flow Rate: Pump Depth: \ql

S ex X -25& (L w0 L i

Temp. Cond. Turbidity D.O. ORP | Water Removed

Time @or%‘) pH |(mS o@ (NTUs) (mg/L) (mV) | ({edk.orml) | Observations
G2 | — DAy Qus

A2\ 2270 [14b (280 | Tb |O4T (3o | &5

Y, (220 [T 2507 [ b B4 38N A0

G2 2N [T 23 | 5 000 Ry

TG0 2234 20 |7 el B3y

o, z25hlb 28k | 5 (0,18 143 |22

93y Pyl [y | 22 040 (b7 256

Did well dewater? Yes (R§ Amount actually evacuated: 21,

Sampling Time: CTU‘:Q gampling Date: Ur\ \5‘ 09  Depthto Water: ] |0

Sample 1.D.: M\)’ZZQI - G\\DSI |

Laboratory: f\? O

Analyzed for:

TPHG BTEX MTBE {PRP

Other: S@p Sa

Equipment Blank I.D.:

@

Tima

Duplicate I.D.:

Blaine Tech Services, Inc. 1680 Rogers Ave. 8an Jose CA 95112 (800) 545-7558




APCL COC] of ]

1880 ROGERS AVENUE CONDUCT ANALYSIS TO DETECT g
BL Al NE SAN JOSE, CALIFORNIA 851121105 : =
FAX (401) 5727174 Ta (626) 440-4000 Fax: (626) 440-6200
TECH SERVICES, ne PHONE (408} 573.0855 » : N
£ 100 W Walnut Ave, )
CHAIN OF CUSTODY £ ) Pasadena CA 91124 @
-3 -M ':.;J
CLEENT Parsarts g 3 25 job# 533868 PO 04000 o
SME Camp Pendleton Area 22 - Site 2298 5 M & Dispasa) by APCL
- * L/ é. QC requirament : AFCEE W
Giohal ID T0607301596 B 2
o Z| o ~ D
CONTAINERS E g 5| £ 7‘ 3
MATR INEFS I
g8 2 g| % &
SAMPLE 1D, DaTe | TE | 9% Preservation | Type 3 2| & ADD'LINFORMAYION| _ STATUS | CONDITION) LAB SAMPLE &
all-oHNotes] 005 NG S [hoe. pe v i Al AN
s s b | | X XK
729" 3 dh e | | KX
Bb-5-oh W85 | | X[ AR .
hezsevwes| & 1Y | & P & JEEENERNAN ¢ H
-eSoas ot |2 RS <1
SAMPLING n\ ]Tms SANPLING RESULTS NEEDED
COMPLETED %,\ S\OZ \yop [PERFORMED BY Chris Davis NOLATERTHAN —  Standard TAT

I—ELEASED BY
Clw A\ 4 —u\\j S

oATE

[_LEASED BY
"
‘HELEASED Y j ;

‘REGET\FD BY

[SHIPFED VIA

TIME SENT

COOLER #




ANM—ATOTHZ P — el

—JUL.19.2885 -~ 4:40PM ECI DISPATCH MO. B2S P.274
ON- Genaruim‘s US EPA ID No. Manifez| 2. Page ]
ASTE MARIEEST F170023533|07Tag| o1
3. ' Statl AR E Sl KEIS Environmantal Securtty A CHUK D#vne
‘ P.O. Bax 555008
Camy Penillaton CA 82065 CA 17334
4, Gerl.ermar':Phann(?Bu) T26-5817 .
s, 8. US EFA ID Number A. Tromporter’s Ph
BEOL06Y CONTROL NDUSTRIES [CADS 22030173 30 3202565
7. Trangpocter 2 Company Name 8. US EPA 1O Number &. Traniparter's Fhone
9. Deslgnated Paciliiy Nomn and Site Address 10. US EPA 1D Mumbar C. Facility's Phone
e
W, I7TTH
LONG BEACH CA 30813 {CADDO 23400010 S&2  Ad2-5445
11. Wada Shipping Nams ond Description ) ' - 12';' Coma?:er! GIIO?OI Jﬁ{:
. . . :] ani
I~ Non Heziras Vs, Lo (GTouravabs) sae—Cuamly W%
00477 1.A0al 6
alb.
E
N .
E '
R
Alc
T
0
H L L}
d.
p. Additional Dascriptions lor Material; liged Above E, Handling Caclos for Waste: Lizled Above
g.;mmunaﬁpﬂ

s~

15: Spgcial Handting Inttructions and AddiHanal Infarmation
Bur Emergency # 1-B00-321-5479

~ ECT Job #5669 . PO# 133868

16, GENERATOR'S CERTIFICATION: 1 cartily ta materials dmeribad aliova en tis menlfert ora not whisd ta fadsrel roquisiion fer mporting propar dispowl of Haznededt Waste,

Wpedmm \.A;}r\ii N %LAJUMM VIY: 5“5’-

17. Trdnsporter 1 A:kna“}dga ant of Racaipt of Maidriols
Snann‘lure Month, Doy  Year
b ctes M—v lo-¢fls ¥

gm’te /Typad
14, Transporiec 2 fhcknawledpement of Racsipt of Materinle
Printed/ Typed Mamn Slgnaoture Im:h Pay  Yaer

L1

19. Diwcrepangy Indlcation Space

o

-

420. Fadllity Ownaer ar Operotor: Certification of receipt of wade maredals eovared hy manifar exzept as noted [n lem 19.

[l N 5¢ rm Moath , Doy Yeo
S ' ol 13

ORIGINAL « RN TO GENERATOR




JUL.. 19,2885 4: 48PM £C1 DISPRTCH NO. 25 P.374
— : Y] o5z
: ECI III \Fﬁ TRANSPORTATION
Ecology Control Industries %‘b‘ SERVICE ORDER
A FULL SERVICE ENVIRONMENTAL COMPANY ) SERvicE
oociy 288324 gpg
DATE: Of///f 2 J-'

[omO—~<Tm] [ Dm<~20 |[PMZO40ca| -

mE—

[ m—t—en |

Name: ?L&‘Q,gﬁ!f‘) Cn& [N BEZING op, Location: ,QMMM_@MLE&_

Address (BILLING]

Clty:

Ordersd by:

Company: —
Name (PNNUM&&QLS:@M 3{%—4

Truck #‘QZM Traller 6 .

P.0.

#

/(L@ﬁz,

Size/Type: !L.ZM‘”—-'

[zO—-D-D0wmT |

Services performed: f 2.2 2°f Ot p POl ap b 18l D e@an

L \uw,}’_ﬂrx D ool ,_a A aivb
5’0(9/-22\—'&-443 ri’"ii (-‘}z)ﬂc)bf( Usrals, Z&— /"Zﬁuég;‘uu

(1}.,9&(_, L.w.c( v ¥V w Y @(/4-/04—,:..7

Vot brppctn ca  Coopl to Lt SetitN o &

(AN
e L€ M l)
MANIFEST #: DISPOSAL # OB O g 1308 450
i . Start PM Stop: P | @Groaz Time: Hra
MEaLS:
# # Start 'Hm Stap: - m Less: v Hrs.
#Loads: Qty: é)
. - . . Other Time: :
8BL: Gal Tons: Yards: er lime! i Dodd Total Hrs.
Time In: Time In; Time In: Stop Miles:
Stanl Milea:
Tima Quk Time Out Time Qut ——Miles Dirivan:
Qry. UO.M. RATE EXT, QTY. U.OM. RATE EXT.
Vacuum Truck 5 6 6- 520'09 Disposal A 270 ."'O
e *
End Dump Washouwl p 4’)‘
Roll-of Roper Pump A
e g
Flat Bed Bin Liner \f}!\ -
Tank Mover Sureharge \\?{?‘t\
Driver Ralief \\V/
Subszistence N
A
P r] /M }

Wﬁéi\@ TOTAL & 7]
Authorized & Approved by: e C8.L0615T | cuanges: P 790
if invoice Is not pald within 30 days, interest shall commence aceruing at 1.5% per month, Should suit be commenced lo collect any particn

of this Invoice, Eaclogy Control [ndustries shall be entitied to any costs deemed reasonable by the coun, including attomey fees,

Original: Accounling Yallow: Accounting Pinkc Customer Gold: Driver TS0



APPENDIX C
LABORATORY REPORTS



Applied P & CH Laboratories

L LY

13760 Magnolia Ave., Chino, CA %1710 APCL Analytical Report

Tel: (909) 590-1828 Fax: (909) 590-1498

Submitted to; Service ID #£: 801-052336 Reccived: 04/15/05
Parsons Engineering Science Collected by: CD Extracted: 04/19-20/05
Attention: Cindy Zicker Collected on: 04/15/05 Tested:  04/15-26/05
100 W. Walnut Street Reported: 04/28/05
Pasadena CA 91124 Sample Description: Water from Area 22-Site 2296
Tel: (626)585-6000 Fax: (626)440-6200 Project Description:  Camp Pendleton -

Analysis of Water Samples

Analysis Result

Component Analyzed Methad Unil PQL MDL MW2296-1-0405 MW2296-2-0405
05-02336-1 05-02336-2
ALKALINITY aLa.1 mg/L 2 0.93 1,800 300
Dilution Factar 100 20
NITRLATE AS N 300.0 mg/L 0.06 0.020 3.6] 2.2
SULFATE 300.0 mg/L 0.5 0.16 300 75
Dilution Factor 1 1
IRON (II) SM3S00DFE- mg/L 0.05 0.012 0.074 T <005
Dilution Factor 0.95 0.96
DIESEL MBOLSE mg/L 0.1 0.013 <0.096 0.033J
Dilution Faclor 1 1
METHANE RSK175 #E/L 4 0.55 17 13

Analysis Result

ComponenL Analyzed Method Unit POL MDIL MW2296-3-0405 MWW 2296-5-0405 MW2296-6-0405
05-02336-3 05-02336-4 05-02336-5
ALKALINITY 310.1 mg/L 2 0.93 1,500 600 580
Ditlution Faclor 200 50 20
NITRATE AS N 200.0 mg/l. 008 0020 6.7] 1.4] 4.7
SULFATE 300.0 mg/L 0.5 0.16 650 £50 95
Dilution Facter 1 i 1
IRON (II) SM3sCODFE- mg/L  0.05  0.012 <0.,05 <0.05 0.086
Dilution Faclor 0.96 0.96 0.96
DIESEL MBO1GE mg/L. 0.1 0,013 0.075J 3.7 <0096
Dilution Factor 5 100 1
METHANE RSKL75 uB/L 3 0.55 100 2,000 3.6

CADHS ELAP Neo.; 1431  NELAP No.:02114CA Cl-1440 Dogq N 05-23361]  Page: 1of 2



Applied P & CH Laboratories
13760 Magnolia Ave., Chino, CA 91710 APCL Analytical Report

Tel: {909) 590-1828 Fax: (909) 550.1498

Analysis Resull
Component Analyzed Methad Unit PQL MDL MW2296-5-0405

05-02336-4

SEMI-VOC, 64 COMPOUNDS

Dilution Factor 10 T
ACENAPHTHENE 5wsz270C pg/L 10 1.5 <100
ACENAPHTHYLENE 5Ws270C gl i0 1.6 <100
ANTHRACENE 5wa270C &/l [3¢] 1.5 <100
BENZ{A)ANTHRACENE 5Wa270C &/l 1z 1.5 <100
BENZO(A)PYRENE SWaz70C sB/L 10 1.2 <100
BENZO(B)FLUORANTHEME SW8270C ugfL 10 1.9 <100
BENZO(G H,)PERYLENE SWsg270C ugfL 10 1.2 <100
BENZO{K)FLUORANTHENE SWa2T0C ﬂgfL 10 1.5 <100
CHRYSENE 5W8270C pg/l 10 1.4 <100
DIBENZ(A H)ANTHRACENE 5wWa270C pg,“..r 10 1.2 <103
FLUORANTHENE 5WB270C l-lgl(l" 10 1.6 < 100
FLUORENE swaz2yoc ].I.SIL La 2.0 - «< 140
INDENO(1,2,3-CD)PYRENE SWa270C 58/L 10 1.1 <100
-METHYLNAPIITHALENE SyWazroC pE/L 10 2.0 < 100
NAPHTHALENE 5W8270C ue/L 10 2.0 <100
PHENANTHRENE 5wsz7roC uE/L Lo L7 <100
PYRENE SW5270C ngfl 10 0.68 <100

PQl.: Practical Quantitation Limil. MDL: Method Detection Limit. CRDL: Contract Required Detection Limit
N.D.: Not Detected or less than Lhe practical quantitation limit. “.": Analysis is not required.

J: Reporled between PQL and MDL.

Listed Dilution Factors (DF) are relative to the method default DF. All unlisted DFs are 1.0

R

Laboratory Director
Applied P & CH Laboratories

CADHS ELAP No.: 1431  NELAP No.:02114CA Cl-1440 D004 N 05-2336f  Page: 2002



APCL COC ] of ]

B L AI N E ': SAN JOSE J:fngggliRsss 1A1VZE::I'JJ!; CONDUCT ANALYSIS TO DETECT LAB
' FAX (408) 737771 ' o Parslons (626) 440-4000 Fax: (626) 440-6200
TECH SERVICES, we. | PHONE {408) 573-0555 . C. Zicker
T 100 W Walnut Ave.
CHAIN OF CUSTODY g ,/\J\ Pasadena CA 91124
c —
CLIENT Parsons g ﬁ jobit 933868 PO# 04000
SITE : é % Disposal by APCL
Camp Pendleton Area 22 - Site 2296 & w/\é QG requirament : AFGEE
Global ID T0607301596 ‘;é "
Q Z| @ |
s o g LT
o — =
CONTAINERS - S B A
MATRIX I A A)
=
1o v ol x & E
SAMPLE 1D, DaTE | TME | @F | 5 [Presewvation |Type 8 8| & ADD'L INFORMATION|  STATUS _ |CONDITION| LAB SAMPLE #
imyz%-\-mos Yotos| \005 [AG] 5 [nore. vz v A A
el ooy | | @4 ‘ XYW Egﬁ
(b 2296° 3ows \O\8 RNEERNDS
(228 b 5°0hS W59 X NS
]
Wezsetves] & VW0 | & P « XX -
o5 o T4 oA 12 | NS 1ok St+——D
SAMPLING [DaTE [TIME [SAMPLING RESULTS NEEDED
COMPLETED Qk&) 0% \\o0 |PERFORMED BY Chris Davis NOLATERTHAN  gioedard TAT
RELEASED BY . [TIME RECEIVED B ]DATE [TIME
|[RELEASED BY [TIME ‘REGE - \ |T(|ME
(= 74;%‘- A, /5o ‘ﬂ s o))
RELEASED BY d [TIME ‘RECED{FD BY [DATE [TIME
TIME SENT COOLER #

SHIPPED VIA




"HT:

Applied P & CH Laboratories
13760 Magnolia Ave., Chino CA 91710

Tel: (909) 590-1828  Fox: (909) 530-1498 Sample RecelVIHg CheCk]‘iSt

APCL ServicelD: 23_3_BClient Name/Project: E\GWSDYWC,.

1. Sample Arrival

Date/Time Received LH"S\DE Dloa Date/Time Opened l:ﬂ‘\S(GS GOB By (“ame):YMOY)A )

Custody Transfer: [J Client [] Golden State  [L1UPS (Jus Mail [JFedEx  BXAPCL Empl: Q ’; !

2. Chain-of-Custody (CoC)

%\Nith Samples? U Faxed? %ﬁlient has Copy? /@Eigned. dated? By:
Project ID? & Analyses Clear? Hold Samples? #on Hold # Received

[} CoC/Docs Zip-Locked under lid? (3 Compos.#: _ BdytSamples OK?

U] Sampled By :

3. Shipping Container/Cogler
B Cooler Used?éﬁ ?5 ' - Cooled by: Xce [ Blue lce [ Dry lce [ None

Femp °C
{Cooler temperature measured from temp blank if present, otherwise measured (rom the cooler),
Cooler Custody Seal? [l Absent [lintact [ Tampered?
4. Sample Preservation
fdpH <2 ClpH >12
If Not. pH = Preserved by: [ Client LdAPcCL (] Third Party
5. Holding-time Requirements
[ pH 24kr CIBACT 6/2anr [ CV¥ 24he [INOZ 48he (O BOD 48hr
[Jc1, ASAP I Turbidity 48he (1 DO ASAP [ Fe(I1) ASAP

(] HT Expired? {J Client notified?

6. Sample Container Condition

ﬂlntact? (1 Broken? {1 Anomalies Dacumented?
Type: plastic %glass L] Tube: brass/SS (3 Tedlar Bag
Quantity OK? Leaking? Appropriate for specific method?
Caps tight? 1 Air Bubbles? Adequate Volume?
Labels: Unique ID? Bd)Date/Time Label and nk intact?

7. Turn Around Time

B RUSH TAT:

C1 Std (7-10 days) {1 Not Marked

8. Sample Matrix

[ Drinking H2O3Other Liq L Soil O wipe O Polymer [ Air CJ Other:

(3 Ground H,0 O Studge DI Filter [ Oil/Petro [ Paint CIw. Water [ Extract [0 Unknown

9. Pre-Login Check List pleted & OK?

TEPALL OK? (if not, see C-11) U Client Contact? (Name: YOate/ Time:
Received/Checked by: = Printed: 15 Apr 2005  8:21a.m.

Samples must be analyzed for results tokeflect wotal concentrations, Results generated outside required of holding times are considered minimal

vilues and may bre used to define waste as hazardous but nat as non-hazardaus,

DocumcotFile: [oralilexfilesjsmpret 1o,

702



Applied P & CH Laboratories
Organic Analysis Results for Method SW8270C

Client Name: Parsons Engincering Science Project No: Collection Date: 04/20/2005
Project 1D: Camp Pendleton Service I[D: 52336 Collected by:
Lab Sample ID: 05G1855-MB-01 Received Date: 04/20/2005
Sample 1D: 05G1855-MB-01 Sample Matrix  Water Moisture %: -
Sample Type: Method Blank Prep. Method: 3510 Instrument ID: GC/MS: Y
Anal. Method: SW8270C Prep. Date: 04/20/05 Anal. Date: 04/26/05
Balch No: 05G1855 Prep. No: faofl Anal. Time: 12:03
Data File Name: G1855K01 Sample Amount: 1000 mL Dilution Factor: 1
Extract Vol 1.0 mL
# Component Name CAS No Unit RL Result Qualifier
1 ACENAPHTHENE 83-32-9 uB/L 10 <10 U
2 ACENAPHTHYLENE 208-96-8 ”g,”.. 10 <10 U
3 ANTHRACENE 120-12-7 wefL 10 <10 U
4  BENZ(A)ANTHRACENE 56-55-3 4&/L 10 <10 U
5  BENZO(A)PYRENE 50-32-8 ae/L 10 <10 U
6  BENZO(B)FLUORANTHENE 205-99-2 J&/L 10 <10 U
7  BENZO(G.H,])PERYLENE 191-24-2 ae/L 10 <10 U
B BENZO(KJFLUORANTHENE 207-08-9 g/ L 10 <10 u
9  CHRYSENE 218-01-9 «B/L 10 <10 U
10 DIBENZ{A HIANTHRACENE 53-70-3 pB/L 10 <10 U
11  FLUORANTHENE 206-44-0 «B/L 10 <10 |
12  FLUORENE '86-73-7 /L 10 <10 U
13 INDENO(1,2,3-CD)PYRENE 193-39-5 &/ L 10 <10 U
14 2-METHYLNAPHTHALENE 91-57-6 pg/L 10 <10 U
15 NAPHTHALENE 91-20-3 ,_,g/L 10 <10 4]
16 PHENANTHRENE 85-01-8 g/l 10 <10 U
17 PYRENE 129-00-0 JE/L 10 <10 U
Surrogates Conlrol Limit, % Surro. Rec.%
1 2-FLUQROBIPHENYL 321-60-8 40-129 92
2 2-FLUQROPHENOL 367-124 20-115° 48
3 NITROBENZENE-D5 4165-60-0 40-128 69
4 PHENOL-D5 4165-62-2 10-110 26
5 TERPHENYL-D14 1718-51-0 40-134 i
6 2,4,6-TRIBROMOPHENOL 118-79-6 20-129 93
# of out-of-coniral 0
Internal Standard Control Limit, % IS Rec.%
1 ACENAPHTHENE-D10 15067-26-2 30-200 5
2 CHRYSENE-D172 1719-03-5 a0-200 151
3 1, 4-DICHLOROBENZENE-D4 3855-82-1 50-200 110
q NAPHTHALENE-DS 1146-65-2 §50-200 109
L] PERYLENE-D12 1520-96-3 50-200 87
6 PHENANTHRENE-D10 1517-22-2 50-200 108
# of out-of-control ]

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Qualifier: U - Not Detected or less than MDL/IDL E - Exceed calibralion range
F - Positively identified, but Less than RL B - Analyte is detected in the associated method blank
M - A matrix eflect was present J - Positively identified, the quanlitaion is estimated
T - TIC by GC/MS R - unusable due to deficiencies

APCL Dota Highwny to Parsons Engincering Science 050672005 1):11 {pl8} it tl 52336 File: FORM-] Png;z. 0 6



Client Name:

Applied P & CH Laboratories

FORM-2C

Surrogate Recovery Summary for Method SW8270C

Case No:

Project ID:

Parsans Engineering Science

Camp Pendleion

Conlract No;
SAS No:

Project No:

Batch No:

05G1855

Lab Code:
Service ID:

Sample Matrix:

APCL
052336
Water

Client
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Sample ID

51
%o

#

52
%

#

53
%

#

54 S5
N # | %

#

56
% #

TOT
ouT

05G1855-LCS-01

05(G1855-LCS5-01

54

41

a5

29 61

79

05G1855-LSD-01

05G1855-L5D-01

51

42

55

29 59

77

05G1855-MB-01

0_5G1855-MB-01

92

48

69

26 71

93

MW2295-5-0405

05-2336-4

83

46

83

27 91

122

Qo oo

Ol lom|x|oa|w|a]| c| ] =]|3

—
o

ot
—

=
[2=]

ol
(L]

[
-5

b
n

b
[=1]

—
-3

—
oo

—
L¥=]

b
=]

=
=

]
L]

B
(7]

[
3

[ o]
(4]

QC Control Limil

51 = 2-FLUOROBIPHENYL 40-129
52 = 2.FLUOROPHENOL 20-119
53 = NITROBENZENE-D5 40-128
54 = PHENOL-Ds 10-119
55 = TERPHENYL-D14 40-134
56 = 2,4,6-TRIBROMOPHENOL 20-129

# Column to be used to flag recovery values:

* - Values outside of coniract required QC Limits D) - Surrogate diluted out T — Matrix Interference

APCL Datn Highwey to Pamons Engineering Science  Tele: (909)590-1828 X 228 52336 File: FORM-2 05/06/2005 11:117[318



FORM-3C
Applied P & CH Laboratories
Lab Control Spike/Lab Control Spike Duplicate Recovery for Method SW8270C

Client Name: Parsons Engineering Science Contract No: Lab Code: APCL

Case Neo: SAS No: Service ID: 52336

Project 1D: Camp Pendleton Praject No: Sample Matrix: Waler

Batch No: 05G1855
LCS Filename: G1855L01 Date Analyzed: 042605 Time Analyzed:  10:46
LCSD Filename: G1855J01 Date Analyzed: 042605 Time Analyzed: 11525
Spiked Spike Concentration LCS QC Limit, %
Components Unit Added Unspiked LCS Rec% # REC
ACENAPHTHENE sBfL . S0 0 385 79 40-112
4-CHLORO-3-METHYLPHENOL u&/L 100 0 824 82 41-105
2-CHLOROPHENOL Bl L 100 0 60.6 61 44-102
1,4-DICHLOROBENZENE uB/L S 0 KRR 66 40-106
2 4-DINITROTOLUENE uB/L 50 0 46.5 93 40-117
4-NITROPHENOL uB/L 500 0 121 24 18-144
N-NITROSODI-N-PROPYLAMINE | ,g/L 50 ] 28.5 57 45-113
PENTACHLOROPHENOL uB/L 500 ] 379 76 27-138
PHENOL uBfL 100 o 334 33 32-102
PYRENE .8/ 50 0 37.1 74 40-119
1,2,4-TRICHLOROBENZENE uBfL 50 0 411.0 82 40-108
# ol Qut-ol-conlrol 0
Spiked Spike LCSD LCSD QC Limit, %

Components Unit Added | Concentration Rec% # | RPD% # | RPD REC
ACENAPHTHENE «B/L 50 40.1 80 1 39 40-112
4-CHLORO-3-METHYLPHENOL «EfL 100 B4.4 84 2 36 41-105
2-CHLOROQPHENOL «E/L 100 59.5 60 2 36 44-102
1,4-DICHLOROBENZENE sB/L 50 328 66 0 3T 40-106
2,4-DINITROTOLUENE ugfL 50 46.0 92 1 40 40-117
1-NITROPHENOL a8/L s00 114 23 | 65 18-144
N-NITROSODI-N-PROPYLAMINE | .g/L 50 27.9 56 2 39 45-113
PENTACHLOROPHENOL uefL 500 398 80 5 61 27-138
PHENOL ugfL 100 338 34 3 36 32-102
PYRENE /L 50 36.1 72 3 38 40-119
1,24-TRICHLOROBENZENE uBlL 50 11.3 83 1 35 40-108
# of Oul-ol-control 0 0

# Column 1o be used to flag recovery and RPI} values:
* - Values outside of contract required QC Limils D - Spiked components diluted out

Comments:

APCL Datn Highway to Parsons Engincering Science Tele: (909)590-1828X 228 52336 File: FORM.3 05/06/2005 ]l:ll.l@]g



FORM-4B

Applied P & CH Laboratories
Method Blank Summary for Method SW8270C

Clicnt Name:  Parsons Engineering Science Contract Nos Lab Code: APCL
Case No: SAS No: Service ID: 52336
Project ID: Camp Pendlelon Project No: Analysis Date:  04/26/05
Sample Maltrix: Water Analysis Time: 12:03
Sample ID: 05G1855-MB-01 Batch Ne: 05G 1855 Instrument ID:  GC/MS: Y
Lab Sample ID: 05G1855-MB-01 Data File Name: G1855K01 GC Column: DB-5.625
Column ID: 0.25 mm
This Method Blank applies to the following samples and QC samples:
Client Lab - Data Analysis Analysis

# Sample No Sample ID Sample Type Filename Dale Time

1 05G1855-LCS-01 05G1855-LCS-01 Lab Control Spike (G1855L01 04/26/05 10:46

2 05(G1855-LSD-0 05G1855-L8D-01 Lab Control Spike Duplicale G1855J)01 04/26/05 11:25

3 MW2296-5-0405 05-2336-4 Field Sample 2336-04 04/26/05 14:48

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

APCL Date Highway to Parsons Engineering Science  Tele: (909)590-1828X 228 52336 File: FORM-4 g5/08/2005 1101 pd) 0



. Applied P & CH Laboratories
Organic Analysis Results for Method M8015E

Client Name:  Parsons Engineering Science Project No: Collection Date: 04/19/2005
Project [D: Camp Pendleton Service ID- 52336 Collected by:
Lab Sample [D: 05G1844-MB-01 Received Dale: 04/19/2005
Sample ID: 05G1844-MB-01 Sample Matrix  Water Moisture %: -
Sample Type:  Method Blank Prep. Method: 3510 Instrument 1D: GC: W
Anal. Method: MB8015E Prep. Date: 04/19/05 Anal. Date: 04/21/05
Baich No: 051844 Prep. No: l1ofl Anal. Time: 23:57
Data File Name: 1844G.K01 Sample Amount: 1000 mlL BDilution Factor: 1
Extract Vol 1.0 mL
# Component Name CAS No Unit RL Result Qualifier
1 DIESEL 11-84-7 mg/L 0.1 <0.1 4]
Surrogates Control Limit, % Surro. Rec.%
1 OCTACOSANE, C28 630-02-4 57-139 91
# of out-of-conirol 0

Not Detected is shown as PQL, with dilution and moisture correcled if applicable.

Qualifier: U - Not Detected or less than MDL/IDL E - Exceed calibration range
F - Posilively identified, but Less than RL B - Analyte is detected in the associated method blank
M - A maltrix eflect was present I - Pasitively identified, the quantilaion is estimated
T - TIC by GC/MS R - unusabie due to deficiencies

APCL Data Highway to Parsons Engineering Science  05/06/2005 11:11 (p16) Wb 52336 File: FORM-1 Pagd-6 6



wn=0<3

Applied P & Ch Lab

Total Extractable Petroleum Hydrocarbon Analysis by GC-

FID

Instrument ID: GC-W, Column: DB-1 {(0.32mm x 15m x ©.25 um), lul

File : c:1\dataZ0504\ds12w\05g1832\1844¢g. k01
Method : c:\ezchrom\mathods\Dsl2-056.w00
Sample ID : mb £=0.001

Vial o1

Volume I

Acquired = Apr 21, 2005 23:57:39

Printed : Apr 22, 2005 00:16:39

User : Linda Liang

File Desc. : Continue

Channel A Results

Name Time Area AVE RF
c-10 3.59 0 0.000
C-16 6.63 0 0.000
C-22 g.32 0 0.000
Cc-21 B8.92 1271 0.000

2 C-28 {Surr) 9.48 4B7816 10757.817

3 C-320 (Surr) 9.87 539795 10638.618
C-36 12.12 0 0.000

1 Diesel cl0-~c24 0 129592 .507

4 Metor oil c24-c36 41454 5674.990

% JP5 cB-clé 0 12037.8B01

c:\data\0S G4 \ds( 2w \O5g 1832\ [B844g.k0O( -- Channel A

Page 1 of 1
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FORM-2C
Applied P & CH Laboratories
Surrogate Recovery Summary for Method M8015E

Clicnt Name:  Parsons Engineering Science Contract No: . Lab Code: APCL
Casc No: SAS No: SDG Number: 052336
Project ID: Camp Fendleton Project No: Sample Malrix: Water
Batch No: 05G1844
Client Lab 51 TOT

# Sample No Sample ID % # ouT

| 05G1844-LCS-01 05G1844-1L.CS-01 111 0

2 05G1844-L5D-01 05G16844-LSD-01 117 a

3 05(31844-MB-01 05G1844-MB-01 )] 0

4 MW2296-2-0405 05-2336-2 118 0

3 MW2296-3-0405 5-2336-3 96 0

G MW2236-5-0405 05-2336-4 93 ]

7 MW2296-6-0405 05-2336-5 113 0

8 MW?2296-1-0405 052336-1 98 0

9

10

11

12

13

14

15

16

17

18

19

20

2]

22

23

24

25

QC Control Limit
S1 = N-OCTACOSANE 57-139

# Column Lo be used Lo flag recovery values:
* - Values outside of contract required QC Limits D - Surrogate diluted out [ - Matrix Interference

APCL Dats Highway to Parsons Engineering Science  Tele: (909)590-1828X228 52338 File: FORM-2 D5/06/2005 ll:ll?p?IB



FORM-3C
Applied P & CH Laboratories
Lab Control Spike/Lab Control Spike Duplicate Recovery for Method M8015E

Client Name: Parsons Engineering Science Contract No: Lab Code: APCL
Case No: SAS No: Service 1D 52336
Project 1D: Camp Pendlelon Project No: Sample Matrix: Walter
Batch No: 05G1844
LCS Filename: 1844G.L01 Dale Analyzed: 042105 Time Analyzed:  23:06
LCSD Filename: 1844G.J01 Date Analyzed: 042105 Time Analyzed:  23;32
Spiked Spike Concentration LGS QC Limit, %
Components Unit Added Unspiked LCS Rec% # REC
DIESEL mg/L 1 0 0.968 97 56-129
# of Out-ol-contral 0
Spiked Spike LCSD LCSD QC Limit, %
Components Unit Added Concentralion Rec% # RPD% # RPD REC
DIESEL meg/L 1 1.03 103 6 49  56-129
# of Qut-ol-control 0 0

# Column to be used to flag recovery and RPD values:
* - Values oulside of contracl required QC Limits D - Spiked componenis diluted out

Comments:

APCL Dats Highway to Parsans Engincering Science  Tele: (509)590-1828X 228 52336 File: FORM-3 05/06/2005 11:11Tpg]Q



Applied P & CH Laboratories
Organic Analysis Results for Method RSK175

Client Name: Parsons Engineering Science Project No: Collection Date: 04/20/2005
Project ID: Camp Pendleten Service ID: 52336 Collected by:
Lab Sample ID:  05G1854-MB-01 Received Date: 04/20/2005

Sample ID: 05G1854-MB-01 Sample Matrix = Water Moisture %: -
Sample Type:  Method Bilank Prep. Method: - Instrument ID: GC: K
Anal. Method: RSK175 Prep. Date: - Anal. Date: 04/20/05
Batch No: 05G1854 Prep. No: - Anal. Time: 14:13
Data File Name: 1854G.K01 Sample Amount: 33 mL Dilution Factor: 1
Extract Vol. -

# Component Name CAS No Unit RL Result Qualifier

1 METHANE 74-82-8 a8/l 3 <3 U

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Qualifier: U - Not Detected or less than MDL/IDL E - Exceed calibration range
F - Positively identified, but Less than RL B - Analyte is detected in the associated method blank
M - A matrix effect was present J - Positively identified, the quauntitaion is estimated
T - TIC by GC/MS R - unusable due Lo deficiencies

APCL Data Highway to Parsons Engincering Science 05062005 11:11 (pl7) N l] 52336 File: FORM-1 FagB 0 2



FORM-3C
Applied P & CH Laboratories
Lab Control Spike/Lab Control Spike Duplicate Recovery for Method RSK175

Client Name; Parsons Engincering Science Contract No: Lab Code: APCL
Case No: SAS No: Service 1D: 52336
Project 1D: Camp Pendleton Project No: Sample Malrix: Water
Batch No: 05G1854
LCS Filename:  1854G.L01 Date Analyzed: 042005 Time Analyzed: 13:51
LCSD Filename: 1854(.]01 Date Analyzed: 042005 Time Analyzed: 13:54
Spiked Spike Concenlration LCS QC Limit, %
Components Unit Added Unspiked LCS Rec% # REC
METHANE uBfL 19.8 o 17.8 80 65-122
# of Out-of-control 0
Spiked Spike LCSD LCSD QC Limit, %
Components Unil Added Concentration Rec% # RPD% +# RPD  REC
METHANE .e/L 19.8 17.4 88 2 34 65-122
# ol Out-of-control 1} 0

# Column Lo be used Lo flag recovery and RPD values:
* — Values outside of contracl required QC Limits D - Spiked components diluted out

Commenls:

APCL Date Highway to Parsons Engineering Science  Tele: (909)590-1828X 228 52336 File: FORM-3 05/06/200511:11§§) 8§



FORM-3C
Applied P & CH Laboratories
Matrix Spike/Matrix Spike Duplicate Recovery for Method RSK175

Clieni Name: Parsons Engineering Science Coniract No: Lab Code: APCL
Case No: SAS No: Service 1D: 52336
Project 1D: Camp Pendleton Project No: Sample Matrix: Waler
Batch No: 051854
MS Filepame: 1854G.M01 Date Analyzed: 042005 Time Analyzed: 15:16
MSD Filename: 1854G.N01 Date Analyzed: 042005 Time Analyzed: 15:19
MS Sample No: MW22187-10A-0405 Sample Lab [D: 05-2314-5
Spiked Spike Concentralion MS QC Limit, %
Componenls Unit Added Unspiked MS Rec% # REC
METHANE uElL 19.8 0 16.9 85 65-132
# of Qul-of-control 0
Spiked Spike MSD MsD QC Limit, %
Components Unit Added Concentraiton Rec% # RPD% # RPD REC
METHANE u8/L 15.8 16.7 84 ] 34 65-132
# of Qut-aof-control Q 0

# Column to be used to Aag recovery and RPD values:
* - Values outside of contract required QC Limits D - Spiked components diluted out

Comments:

APCL Dats Highwey Lo Parsons Engineering Science  Tele: (909)550-1828 X 228 52336 File: FORM-3 05/06/2005 ll:lla:vag



FORM-4B
Applied P & CH Laboratories
Method Blank Summary for Method RSK175

Client Name:  Parsons Engineering Science Conlract No: Lab Code: APCL
Case No: SAS Ne: Service 1D: 52336
Project ID: Camp Pendleton Project Ne: Analysis Date:  04/20/05
Sample Matrix: Waler Analysis Time: 14:13
Sample ID: 05G1854-MB-01 Batch No: 05G1854 Instrument ID: GC: K
Lab Sample ID: 05G1854-MB-01 Data File Name: 1854G.K01 GC Column: G5Q
Calumn ID: 0.53 mm

This Method Blank applies to the following samples and QC samples:

Client . Lab Data Analysis Analysis
# Sample No Sample ID Sample Type Filename Date Time
1 05G1854LCS01 | Lab Centrol Spike G1854L01 04/20/05 13:51
2 05G1854L5D01 Lab Control Spike Duplicate | G1854101 04/20/05 13:54
3 MW2296-1-0405 05-2336-1 Field Sample 2136.001 04/20/05 14:44
94 MW?2296-2.0405 05-2336-2 Field Sample 2336.002 04/20/05 14:52
5 MW2296-3-0405 05-2336-3 Field Sample 2336.103 04/20/05 14:58
6 MW2296-5-0405 05-2336-4 Field Sample 2336.104 04/20/05 15:10
7 MW22187-10A-0405MS 05-2314-5MS Matrix Spike 1854(:.MD1 D4/20/05 15:16
8 MW2296-6-0405 05-2336-3 Field Sample 2336.005 04/24/05 15:14
9 MW22187-10A-0405MSD | 05-2314-5M5D Malrix Spike Duplicate 1854G.N01 04/20/05 15:19
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

APCL Deatun Highway to Parsons Engineering Science Teta: (909)590-1828 X228 52336 File: FORM-1 057062005 ll:IBpEO



Applied P & CH Laboratortes
Wet Analysis Results for Method 310.1

Client Name: Parsons Engineering Science Project No: Anal. Method  310.1
Project ID:  Camp Pendleion Service ID: 52336 Collecled by: CD

Component Name: Alkalinity

CAS No: 10-09-3

Lab ID Sample 1D Matrix Coll. Date Rcv Date Anal. Date  Balch Unit RL Result Q
05-2336-1 MW2296-1-0405 Water  04/15/05  04/15/05  04/18/05 05W2115 mg/L 2 1800
05-2336-2 MW2296-2-0405 Water  04/15/05  04/15/05  04/19/05 05W2115 mg/L 2 300
05-2336-3 MW2296-3-0405  Water 04/15/05 04/15/05 04/19/05 05W2115 mg/L 2 1500
05-2336-4 MW2296-5-0405 Water  04/15/05  04/15/05  04/19/05 05W2115 mg/L 2 600
05-2336-5 MW2296-6-0405  Water 04/15/05 04715705 04/19/05 05W2115 mg/L 2 580
05W2115-MB-0] 05W2115-MB-01 Waler  04/19/05 04/19/05 04/18/05 0SW2115 mg/L 2 <2 U

Not Detected is shown as PQL, with dilution and moisture corrected if applicable.

Note: Q - Qualifier.
Qualifier: U - Not Detecled ar less than MDL
F - Less than RL {PQL, EQL or CRDL}, but greater than MDL.

APCL Data Highway Lo Parsana Enginecring Science  03/06/2005 11:11 (pl) R h 52335 File: FORM-] Pn,g:zl



Applied P & CH Laboratories
Wet Analysis Results for Method 300.0

Client Name: Parsons Engineering Science Project No: Anal. Method  300.0
Project ID:  Camp Pendleton Service II: 52336 Collected by: CD

Component Name: Nitrate as N

CAS No: 14797-55-8

Lab ID Sample ID Matrix Coll. Date Rcv Date Anal. Date  Batch Unit RL Result Q
05-2336-1 MW2296-1-0405 Water  04/15/05 04/15/05 04/15/05 05W2074 mg/L 6 3.6 F
05-2336-2 MW2296-2-0405  Water  04/15/05 04/15/05 04/15/05 05W2074 mg/l 1.2 2.2
05-2336-3 MW2296-3-0405  Water 04/15/05 0471505 04/15/05 05W2074 mg/L 12 6.7 F
05-2336-4 MW2296-5-0405 Water  04/15/05 04/15/05  04/1S/05 05W2074 mg/L 3 14 F
05-2336-5 ~ MW2296-6-0405 Water 04/15/05 04/15/05 04/15/05 05W207d mg/lL 1.2 4.7

05W2074-MB-01 05W2074-MB-01 Water  04/15/05 04/15/05 04/15/05 05W2074 mg/L 0.06 <006 U

Not Detected is shown as PQL, with dilution and moistare corrected if applicable.

Notle: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL
F - Less than RL (PQL, EQL or CRDL), but greater than MDL.

APCL Data Highwaoy 10 Parsans Engineening Science  05/06/2005 11:11 (p2) R h 52336 File; FORM-1 Paga:g 2



Applied P & CH Laboratories

Wet Analysis Results for Method 300.0

Client Name: Parsons Engineering Science Project No: Anal. Method 300.0

Project ID: Camp Pendleton Service ID: 52336 Collected by: cD

Component Name: Sulfate

CAS No: 14808-79-8
Lab ID Sample 1D Matrix Coll. Date Rcv Date Anal. Date Batch Unit RL Result Q
05-2336-1 MW?2296-1-0405 Water 04/15/05 04/15/05 04/15/05 05W2074 mg/L 50 300
05-2336-2 MW2296-2-0405 Water  04/15/05 04/15/05 04/15/05 05W2074 mg/L 10 75
05-2336-3 MW2296-3-0405  Water 04/15/05 04/15/05 04/15/05 05W2074 mg/L 100 650
05-2336-4 MW2296-5-0405 Water  04/15/05 04/15/05 04/15/05 05W2074 mg/L 25 150
05-2336-5 MW2296-6-0405 Water  04/15/05 04/15/05 04/15/05 05W2074 mg/L 10 95
05W2074-MB-01 05W2074-MB-01 Water  04/15/05 04/15/05 04/15/05 05W2074 mg/L 05 <05 U

Not Detecled is shown as PQL, with dilution and moisture corrected if applicable.

Note: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL
F - Less than RL {PQL, EQL or CRDL), but greater than MDL.

APCL Duotn Highway to Parsons Engineering Science  053/06/2005 11:11 {p3)

Nb s2336 File: FORM.L Paga23



Applied P & CH Lahoratories
Wet Analysis Results for Method SM3500DFE-

Client Name: Parsons Engineering Science Project No: Anal. Method SM3500DFE-
Project ID:  Camp Pendleion Service ID: 52336 Collected by: CD

Component Name: Iron (I}

CAS No:

Lab ID Sample ID Matrix Coll. Date Rcv Date Anal. Date  Batch Unit RL Result Q
05-2336-1 MW2296-1-0405  Water 04/15/05 04/15/05 04/15/05 05W2069 mgfL 0.05 0.074
05-2336-2 MW2296-2-0405  Water 04/15/05 04/15/05 04/15/05 05W206% mg/L 0.65 <005 U
03-2336-3 MW2296-3-0405 Water 04/15/05 04/15/05 04/15/05 05W2069 mg/L 0.05 <005 U
05-2336-4 MW2296-5-0405 Waler 04/15/05  04/15/05  04f15/05 O05W2069 mg/L 005 <005 U
05-2336-5 MW2296-6-0405 Waler 04/15/05 04/15/05 04/15/05 05W2069 mg/L 0.05 0.086

05W2069-MB-01 05W2069-MB-01 Waler 04/15/05 04/15/05 04/15/05 05W2069 mg/L 0.05 <005 U

Nol Detected is shown as PQL, with dilulion and moisture corrected if applicable.

Note: Q - Qualifier.
Qualifier: U - Not Detected or less than MDL
F - Less than RL (PQL, EQL or CRDL), bul greater than MDL,

APCL Data Highwny to Parsons Engineering Science 057062005 11:11 {pd) N h 52336 File: FOAM-1 PagQ:%4



FORM-3
Applied P & CH Laboratories
Lab Control Spike/Lab Control Spike Duplicate Recovery for Method 310.1

Client Name: Parsons Engineering Science Contract No: Lab Code: APCL
Case No: SAS Ne: Service [D: 52336
Project [D: Camp Pendleton Project No: Sample Matrix: Water
Batch No: 05W2115
LCS Filename: - Date Analyzed: 041305 Time Analyzed: 15:19
LCSD Filename: - Date Analyzed: 041905 Time Analyzed: 15:19
Spiked Spike Concentration LCS QC Limit, %
Components Unit Added Unspiked LCS Rec% # REC
ALKALINITY mg/L 100 1] - 102 102 90-110
# of Out-of-control 0
Spiked Spike LCSD LCSD QC Limit, %
Components Unit Added Concentration Rec% # RPD% #£ RPD REC
ALKALINITY mg/L 100 log 100 2 10 90-110
# of Qut-of.conlrol 0 D
# Column Lo be used to flag recovery and RPD values;
* — Values outside of contracl required QC Limits D — Spiked components diluted out

Comments:

APCL Data Highway to Parsons Engineering Science  Tele: (909)590-1828X 228 52138  File: FORM-3 05/06/2005 11:11 %8 5



FORM-3
Applied P & CH Laboratories
Lab Control Spike/Lab Control Spike Duplicate Recovery for Method 300.0

Client Name: Parsons Engineering Science Contract No: Lab Code: APCL
Case No: SAS No: Service 1D: 52336
Praject ID: Camp Pendleton Project No: Sample Matrix: Waler
Balch No: 05W2074
LCS Filename: - Date Analyzed: 041505 Time Analyzed: 10:03
LCSD Filename: - Date Analyzed: 041505 Time Analyzed: 10:15
Spiked Spike Concentralion LCS QG Limit, %
Components Unit Added Unspiked LCS Rec% REC
NITRATE AS N mg/L 1.5 0 1.49 - 99 86-110
SULFATE mg/L 15 0 14.6 97 ) 82-110
# of Qut-of-control 0
Spiked Spike LCSD LCSD QC Limit, %
Components Unit Added Concentration Rec% # RPD% # RPD REC
NITRATE AS N mg/L L5 1.50 100 1 13 86-110
SULFATE mg/L 15 14.6 97 0 17 82-110
#t of Qut-of-control i} i}

# Column Lo be used to flag recovery and RPD values:
* - Values outside of contract required QC Limits D - Spiked components diluted out

Comments:

APCL Datas Highway to Parsons Engineering Science  Tele: (309)590-1828X 226 52138 File: FORM-3 05/06/2005 11: 11§36



FORM-3
Applied P & CH Laboratories
Matrix Spike/Matrix Spike Duplicate Recovery for Method 300.0

Client Name: Parsons Engineering Science Conltraci No: Lzb Code: APCL
Case No: SAS No: Service 1D: 52316
Project 1D: Camp Pendleton Project No: Sample Malrix: Water
Balch No: 05W2074
MS Filename: - Date Analyzed;: 041505 Time Analyzed:  14:25
MSD Filename: - Date Analyzed: 041505 Time Analyzed:  14:38
MS Sample No: U8-133 Sample Lab [D: 05-2316-2
Spiked Spike Concentration MS QC Limit, %
Components Unil Added Unspiked MS Rec% # REC
NITRATE AS N mg/L 7.5 19 57.2 102 86-112
SULFATE mg/L 375 30 403 99 83-116
# of Qut-of-control 0
Spiked Spike MSD MSD QC Limit, %
Components Unit Added Concentratlion Rec% # RPD% # RPD REC
NITRATE AS N mg/L 37.5 51.2 86 17+ 13 86-112
SULFATE me/L 375 341 83 13+ 17 83-116
# of Oul-of-conirol 0 2

# Column to be used to flag recovery and RPD values:
* — Values oulside of contract required QC Limits D - Spiked components diluted out

Comments:

APCL Data Highway to Parsons Engincering Science Tele: (009)590-18282¢ 228 52336 File: FORM-3 05/06/2005 l!:ll&ﬁ?



FORM-3
Applied P & CH Laboratories
Lab Control Spike/Lab Control Spike Duplicate Recovery for Method SM3500DFE-

Client Name: Parsons Engineering Science Contract No: Lab Code: APCL
Case Na: SAS No: Service ID: 52336
Project ID: Camp Pendleton Project Na: Sample Matrix: Water
Batch No: D5W?2069
LCS Filename: - Date Analyzed: 041505 Time Analyzed:  18:37
LCSD Filename:; - Date Analyzed: 041505 Time Analyzed: 18:37
Spiked Spike Concentration LCS QC Limii, %
Components Unit Added Unspiked LCS Rec% # REC
IRON (H1) mg/L 0.5 0 0.490 98 80-120
## of Qut-of-control 0
Spiked Spike LC5D LCSD QC Limit, %
Components Unit Added Concentration Rec% # RPD% # RFPD REC
IRON (11) mg/L 0.5 0.490 98 0 25 80-120
# of Out-of-control o 0

# Column to be used Lo flag recovery and RPD values:
* - Values cutside ol contract required QC Limils D - Spiked components diluted out

Comments:

APCL Data Highway to Parsonz Engincering Science  ‘Tele: (909)590-18268X 228 52338 File: FORM-3 0570672005 11:118p418



FORM-3
Applied P & CH Laboratories
Matrix Spike/Matrix Spike Duplicate Recovery for Method SM3500DFE-

Client Name: Parsons Engincering Science Contract No: Lab Code: APCL

Case No: S5AS No: Service ID: 52336

Project ID: Camp Pendleion Project No: Sample Matrix: Walter
Batch No: 05W2069

MS Filename: - Date Analyzed: 041505 Time Analyzed:  18:37

MSD Filename: -
MS Sample No: MW2296-1-0405

Date Analyzed: 041505
Sample Lab ID: 05-2336-1

Time Analyzed: 18:37

Spiked Spike Concentration MS QC Limit, %
Components Unit Added Unspiked MS Rec% +# REC
IRON (11) mg/L 0.5 0.074 0.540 93 75-125
# of Qut-of-control 0

Spiked Spike MSD MSD QC Limit, %
Components Unit Added Concentration Rec% # RPD% # RFD REC
IRON (1) mg/L 0.5 0.540 a3 0 25  75-125

# of Qut-of-control 0 ]

# Column to be used Lo Rag recovery and RPD values:

* — Values outstde of contracl required QC Limits D - Spiked components diluted out

Comments:

APCL Dats Highway to Parsons Engineering Science  Tele: (909)590-1828X 228 §2336 File: FORM-3 05/06/2005 11:11§HH G



Wet Chemistry QC Report B
Duplicate Results

Matrix: Water

APCL Service ID: 05-2336

Analysis Batch ID | Analysis Date Sample Narme Unit Result Duplicate { RPD % RPD
Result Control limmit
Alkalinity 05wa115 4/19/05 MW2296-6-0405 mgfL 583.8 589.2 1 20
Note: N/A = Not applicable; NR: Not requested; NC= Not Calculated; ND: Not detected.
S P bl LIS bhor: i EmiEdi s . EDDPCI2336WD
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APPENDIX D
REGIONAL WATER QUALITY CONTROL BOARD

MEETING NOTES



PARSONS

100 W Walnut $t, Pasadena, CA 91124 (626) 440-4000 Fax (626) 440-6200
Meeting Notes
Subject: Meeting Notes regarding Project Update Meeting for 8 UST Sites, MCB Camp
Pendleton
Location: AC/S ES Office Bldg. 22165, Library Conference Room
Date: 2/10/2005 Time: 9:00 AM R .
Project: UST Sites, Camp Pendleton Facilitator & C. Silver, Parsons
Project No.:  733868.01000 Recorded By:
Attendees Name/Company
Bipin Patel SWDIV Laurie Walsh RWQCB
Chet Storrs MCB Camp Pendleton AC/S  Cannon Silver Parsons

=

SEEMeeting NotesH =

——:n_‘ IR
}th’é"" - 1'."]_ ,r St Lt
S e R RN

Parsons gave an overview of site locatlons,
contaminants, cleanup goals, and remediation
history.

Discussed EPA Guidance for evaluation of
biosparging effectiveness. Discussed recent
guidance to maintain DO above 2 mg/L, and
efforts to optimize system operation to achieve
higher DO. Parsons professional judgment is
that sparging pure oxygen would not
significantly improve performance. Discussed
success in observing oxygen utilization at the
sites.

Parsons to use 2 mg/L as DO goal, and to

continue to try optimizing system
operation to reach this concentration.

Chet clarified that entire Base is within a
beneficial use aquifer, but that comparing sites
to the EPA guidance on low-risk seoil and
groundwater sites can be useful as an evaluation
of remedial progress. He noted that other sites
on Base have been closed even with
groundwater monitoring results above MCLs.

Noted.

Discussed Site 22187. Noted that oxygen
utilization remains at ~1%/day, suggesting that
continuved biosparging may be useful in
removing residual biodegradable petroleum
hydrocarbons within the vadose zone.

Biosparging will continue at Site 22187
until a further reduction in oxygen
utilization is observed. Parsons to use
multiple lines of evidence to evaluate
system performance, including accepted
models such as Bioscreen™. Post
remediation monitoring will include one
year of groundwater monitoring and soil
confirmation sampling. '

Discussed whether analysis for benzene and
MTBE may be discontinued at Site 22187.
Benzene has not been detected above cleanup

Laurie to ask others at the RWQCB.
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PARSONS

100 W Walnut St, Pasadena, CA 91124

(626) 440-4000

Fax (626) 440-6200
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goals since April 2002, and MTBE remains well

below cleanup goals.

Discussed Site 2296, including the Response to
Comments. Soil borings installed in February
2003 indicated that leachable TPH remained
under the street, and remediation during 2004
focused on this area. 2004 soil gas monitoring
oxygen utilization rates are now zero, indicating
that residual vadose zone soil contamination has
now been removed. Benzene MCL has been
met, and dissolved-phase TPHd concentrations
in MW?2296-5 are decreasing.

Parsons to discontinue biosparging
system operation. One-year of
groundwater monitoring will include
April and October 2005 events. After
one year, the System Performance
Review Report will be submitted,
possibly with recommendations for no
further action.

Discussed delivery of QA/QC data to RWQCB.

Parsons to send CD with 2™ Quarter
2004 QA/QC data to Camp Pendleton,
who will then forward to RWQCB.

The site number reference

discussed.

system was

Parsons to update numbers on Response
to Comments. —

Discussed Site 1121. Benzene concentrations
are asymptotic in MW1121-8, and non-detect in
MW-10A. TPHd continues to fluctuate in
MW1121-8 and MW-10A, possibly as a result
of BS system operation. Lauric noted that
closure may be argued based on the distance to
the nearest Base drinking water well (9,300 feet
from neighboring Site 1131), that TPHd has
only a taste and odor threshold, and that
biodegradation is occurring.

Parsons to shutdown biosparging system
for one year to see if TPHd
concentrations stabilize, perform soil
confirmation sampling to document
percent reduction, and then present the
case for site closure.

10.

Discussed Site 1131.  Cleanup goals for
benzene have been met. TPHd concentrations
continue to fluctuate in MWI1131-1, due to
submerged residual pockets of petroleum
hydrocarbons within the weathered grandiolite.
Overall plume is stable. Downgradient well
MW1131-8 remains near cleanup goals.

Similar to Site 1121, Parsons to
shutdown biosparging system for one
year to see if TPHd concentrations
stabilize, perform soil confirmation
sampling to document percent reduction,
and then present the case for site closure.

i1.

Discussed Site 43302. TPHd concentrations
have increased as groundwater elevations have
decreased. ‘Benzene concentrations have
continued to decrease. Oxygen utilization
continues at ~0.5%/day.

Biosparging will continue at Site 43302
until a further reduction in oxygen
atilization is observed. Continue to work
on reaching MCL for benzene.

12.

Discussed Site 53435. No benzene at the site.
Discussed how increasing TPHd concentrations
may be related to the decreasing groundwater
elevations or to BS system operation. Suggested
turning off the system for 3 months to evaluate

Parsons to turn off the system for 3
months to evaluate whether TPH
concentrations stabilize. The 4™ Quarter
2004 Systern and Groundwater
Monitoring Report will be revised to
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PARSONS

100 W Walnut St, Pasadena, CA 91124 {626) 440-4000 Fax (626) 440-6200

rd‘

impact on GW concentrat:ons Soil gas mclude. a further evaluatlon of

sampling indicates that residual biodegradable | contamination sources, plume extent, and
petroleum compounds remain in the subsurface. | trends.

Discussed elevated TPH measured in
downgradient MW53435-8. Discussed whether -
there were two sources and plumes present,
based on 1997 soil boring data. Mentioned that
the site has a high groundwater velocity. Laurie
mentioned that the proximity to the San Onofre
Creek is a concern.

Site visits were conducted to 22187, 2296, 1121, 1131, 43302, and 53435. The site visits were
concluded at approximately 14:00.

cC: All participants
Martha Araujo, NFESC
File
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